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From: 


A. A. Karatsuba, “On the zeros of arithmetic Dirichlet series without Euler 
product,” Izv. Ross. Akad. Nauk, Ser. Mat. 57 (5), 3-14 (1993) 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


We have: 


Let 





V 10 — 2/5 —2 
V5—1 
and y; be a character modulo 5 such that y;(2) = 2. 
The Davenport—Heilbronn function f(s) is defined by the equality 


. 











f(s) = = “*L(s,x1) + ss ““L(s,X,), where L(s,y) = =, x(n) 





2 2 ne 
n=—1 
The function f(s) satisfies the Riemann-type functional equation 
- . _ my\—-s/2_ fs+1\_ | 
g(s) = g(1—ss)., where g(s) = (=) r( 5 £0 


but there is no Euler product for it. 


(V10 — 2V5 — 2)/(V5 —-1) =k 


Input: 


V¥10-2V5 -2 
¥5-1 


Decimal approximation: 
0.2840790438404122960282918323931261690910880884457375827591626661 


0.28407904384....=« 


Alternate forms: 


ily 10-2V5 -2V¥5 +,/5(10-2¥5) -2| 


(1+ V5)[\ 10-2V5 2] 


5[ 2-5 + 26 5) 


Minimal polynomial: 


x 42x°-6x°-2x4+1 


Expanded forms: 


y¥10-2V5 2 


v5 -1 V5 -1 


1 1 ; . . wy 
., 10-2V5 +7 5(10-2V5) + i ea 





For ((((V(10-2V5) -2)((V5-1)))) = 8aG; _G = 0.011303146014 


Indeed: 
((((V(10-2V5) -2) K(V5-1))))/(8z1) 


Input: 


¥10-2V5 -2 
¥5 -1 
Ga 


Result: 


VY10-2V75 -2 
8(v5 -1)x 


Decimal approximation: 
0.0113031460140052147973750129442035744685 7603 13920017808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


~3+V¥10-2V5 


8(-1+V5)x 


is a transcendental number 


Alternate forms: 


¥10-2V5 -2V5+,/5(10-2V5) -2 


S27 


1+V5 -,/2(5+ V5) 
- lox 


-1-V¥5 +,/2(5+ V5} 


l67 
Expanded forms: 


1 V5 Vu-a2vs y5(l0-2¥5) 
ae eee 


162 16x 397 397 


Series representations: 


1 
Jrocave 3 721 V9-2¥5 Hol 3 |l0-2¥5)" 
(8m) (V5 -1) sx[asva Doo+*(2]} 


(-1)* ee, (9-245 )* 
V¥10-2V5 -2 ae 2V5 Yeo 


. 


(8n)(v5 -1) ae[-1+V¥ Do, (-2) i) 





) ; (-1* (-3), (10-2.v5 -zo 25" 
V10-2V5 -2_ —2+V 20 Yy-g —— |, 
(8x)(W5 -1) a. 


(9-Zp)" Z, 


(=1)"| 
an{-ielin ae oe 


kt 


We note that: 


(((V(10-2V5) -2) K(V5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 
2))) 


Input: 
V10-2V5 -2 av5 -2 2i( V5 -1)t+: 5 = 


Bee] 


Exact result: 


[V 10-25 -2] (2i(V¥5 -1)t+V¥5 -1) 


2(v5 - | y26-V5) -2| 


pis the imaginary unit 


Plot: 











16-04-02" | O02 04 0.6 (t fram =0.7 to 0.7) 


— real part 
— imaginary part 


Alternate form assuming t>0: 
iV10-2V5 ¢ 2it 


2(5-v¥5) - fa 5-V5) -2 


5(10-2¥5) - V¥10-2V5 


5a (5 - V5) -2 2(v5 -a)[) 266-¥5) -2| 


1 


se] 
$ 


+ 


vs -y| 2(5-v5) - J vs -y) 2(5-V5) -2| 


ir 


Alternate forms: 


5 (1+ ¥5) [ae J 2te- v5) V5 ~1] 


1 
— (1 +215f) 
Z 


1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 


[y10-2V5 -2}(2i(v5 -1)¢+ V5 ~1) 


il 


. (v5 - uf2{y 2(5-v5) - ] 


Indefinite integral: 


z 


tr ost 
at 


a aay 
V5 -)[2| J215-v5) >| 


ne 10-2V5 -2)(2i(V5 -1)¢+ 5-1) 


And again: 


(((V(10-2V5) -2)((2x)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 2))) 
= (1/2+it) 


Input: 


¥io-2V¥5 -2 2i(¥5-1)t+¥5 -1 


| ' 
= —+ift 
AX | 2 
| 2(5-vV¥5) -2 
fis the imaginary unit 
Exact result: 
[V 10-275 - 2) (24 (V5 - 1jt+¥5 -1) 
>. _ —— - = - + i tt 
2 


sf | 215-V5) -21 


Alternate form assuming t and x are real: 





Alternate form: 


(V5 -1)(1+2it) 


1 
— +t 
4x 2 


Alternate form assuming t and x are positive: 


2x+41=V5 
Expanded forms: 


5(10-2V5) t 10 - — i¥io-2V5 t 


Frey ony ot 


[eae fina 


: 


ivSt it v5 1 1 


~ + 
aX AX 4x Ax 2 





Solutions: 


x #0 


fa | =- 


ola 


Po | 


es nny e ve ais eee 


Decimal approximation: 
0.6180339887498948482045868343656381177203091798057628621354486227 


0.6180339887.... = 


Solution for the variable x: 


~9iV5 t4+2it-V5 +1 
ee 


=—2=-41t 


Implicit derivatives: 


ax(t) 2(-1+V5 -2x)x 
ot (-14+ V5) (-i+ 20) 








at(x) (-1+¥V5)(-i+20) 


Ox a(-14V5 -2x)x 
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From: 


MAGNETIC MONOPOLES IN UNIFIED GAUGE THEORIES 
G. 't HOOFT - CERN, Geneva - Received 31 May 1974 


We have that: 


From (2.9) we find the Lagrange equation 


d dW, 3 
— —— + 
a (2 ay 4r°W 

=p? [47 = + 12W +6er2W2 +2e2r4W3 + 2er2Q2 +2e274WO]. (2.13) 
So, substituting (2.11) and (2.12), 


(3 —n)(4—2n)ar2—" —__., —4nar*—" + 12ar2—" + 6earr4—2M + 2¢2q36—3n 


jf — 09 
+ 2eF2r2 + 2e2aF ert | (2.14) 
The only solution is 
n=2, =.= Lie: (2.15) 


-8/e-12/e+6*e* 1/e%24+2%*e42*(-1/e)4342%*e*x*24+2*e42(-1/e)*x*2 
Input 


| | , 2 
& 12 1 y 155 | 

-—--—+6e 3 20 (-2) +zex?o2e- | 
e ¢ e* Lg | 


5 |% 


Decimal approximation 
—5.886071058743077145528380322583373879132978096508285352125388827 


-5.886071058.... 


12 


Property 


1 
—— 15 a transcendental number 
€ 


Alternative representation 














8 12 6e >5/ 1% , (267)(-1)x? 8 12 
—--=-—+—_ +2¢ [--] +20 + ———————_ =- + 
e e ¢ e exp(z) exp(z) 

6 explz 1 \ 2.exp?(zZ)) (—1) x? 
2 EXP?) 2 exp” )[- ——] + 2exp(z) x7 + (Zexp(a))(-Dx" 0 
exp?(z) exp(2) exp(Z) 
Series representations 
8 12 6, 1\3 2.€*) (-1) x? al 
---— +4 —— 4 e*(-=] FO Pe ond ac laa 
€ £ re a k! 
8 12 6e  >/ 1% , (2¢7)(-1)x? 16 
Se ee (-= } ge = 
i £ . = 
. : . baer 





From which: 


e*[-(-8/e-12/e+6*e* 1/e424+2*e42*(- 1/e)434+2%e*x*24+2%*e%2(-1/e)*x%2)] 


13 








; Z 
& 12 1 1\3 x 
-—-— +6e = +267(--] r2ex*+2¢[-*] 
e€ e € e }) 


Result 
16 


16 


Alternative representation 


12 6 exp(z) 

—_ _ he 

exp(z) exp(Z) exp*(z) 

2 exp?(z) = 


exp(Z) 











exp(z) (= 1) |. 


af 1 ¥ _. 2 
2exp (z)  exp(a) + 2exp(z) x + 


27*4e*|[-(-8/e-12/e+6*e* 1/e%24+2%*e42*(-1/e)434+2*%e*x*24+2*e42(-1/e)*x%2)] 


Input 
fp a , 443 - Baye 
27 se[-[-2- +6. = +267(--] r2ex*+2¢[-*]} 
| | e« e e* e ait 
Result 
1728 
1728 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 
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Alternative representation 














| | 8 12 Ge of 1.3 » (2e7)(-1)x? 
27(-1)|-- - —+ — +2¢ (-= +2ex’ ++ |4e = 
€ € ¢  é@. e 
of 12 = 6 exp(z) >» { 1 *¥ 
2/(-1)]- - + + 2exp (2) - + 
— eXp(z)-eXp(z)— exp2(z) exp(2) 
Dexp*(z)) (-—D) x7 
2 exp(z) x° + | exp(zZ) fo 
exp(z) 


((27*4e*[-(-8/e-12/e+6*e* 1/e424+2*e42* (- 1/e)434+2%*e*xX424+2%*e%2(-1/e)*x%2)]))A1/15 


Input 








{8 12 l of 1% . 2. a 
is] 27x 4e]-|-—- —-— +6ex —+2e - = +2iex +2€ |-— — 
| £ 2 e@. ar: 


\ coe 





] 


Exact result 


275 3 


Decimal approximation 
1.6437518295172257623084979362309795 17383492589945475 2004110297675 


7 2 
1.643751829.... = ((2) = = = 1.644934 ... (trace of the instanton shape) 


((4e*[-(-8/e-12/e+6*e* 1/e424+2*e42*(- 1/e)434+2%*e*x424+2*e%2(-1/e)*x2)]))424+276 


Input 


4 £ 


ba 


(8 12 l sf 1¥ . at © 
—-|—-—- —- — +6ex — +e (-= +2ex +26 |-— +276 
, £ € pe , £ A) 
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Result 
43/2 
4372 


where 4372 is a value indicated in the fundamental Ramanujan paper “Modular 
equations and Approximations to 2” 


Hence 
64935 — et V2 — 244 276e—7V 22 ae 
so that 


64(933 + gop’) = eV — 24 + 4372 *V™ 4... = 64{(1 + V2) + (1 — V2)"}. 


Hence 
e™V22 _ 9598951.9982.... 


with a total flux 


4n/e . 


(4Pi) / ((-16*1/(-8/e-12/e+6*e* 1/e%242*e%2* (-1/e3-+2*e*x"242*e%2(-1/e)*x42))) 


Input 


16 : — 
+e" (2) +2ex7 +227 |-=] 


16 


Result 


4 


Decimal approximation 
4.622909399 16368687 1640372733250785 1964834040926576632819988261413 


4.622909399.... 


Alternative representations 





Air 720" 
~ 16 —— 16 
~ore tg te (-2 Z 2,22 bx) ot Zext tex +e" (-2) == 
4m =4i log(-1) 
~ 16 _ 16 
more tg tte" | =F 2 222 “x*) ~20 ext 2X 4p 2-2/7 +82 
‘Ing L-i 
Ar 8 i log( —*] 
7 16 a 16 
ere tthe (-2azext 22 = ~i0 29772 0? (-) +o 


Series representations 





ik 
at (=-l) 

16 Fey! 
4H Ak=0 142k 


16 -_ 

Bet (x | 

= +2£4207(-4Padexty St 
é a é 


——— J 
ce ec 


€ 


17 








. 16 | ~"— 4k! 
e (ox 
- 42, 8¢ 4967 / adext4 a, 
cr cr 
4 4m 
7 16 ~ ae 1 
2 | = = r 
812 86497 (23420774 = een 
er ce c 


Integral representations 


4m 16 7) 
ee 
$$ _____. e Jd 


Per 
812 8619? (Bate =! 
e ee e e 


ce 








4 a] [ il ) 
=- = at 
. Fie of -2 
ee a (-2)Pazex?+- a 
Fe oh 2 c c 
4n 9 r . 
16 ae - eJo 14 p= 
= 12 88.224 (-2Batex’s —t 


From which: 


((((4Pi) / (((-16* 1/(-8/e-12/e+6* e* 1/e*2+2*e%2*(- L/e)43+2* e*x%242* 4 2(- 
V/e)*x%2)))))))*1/(P1) 


18 





4n 
16 a 


~2_ LL ée + 42e a(-2}" 
ce c a 


34 
plex 42e* [-=] 


Exact result 


47 


| — 
€ 


Decimal approximation 
1.62798027888083923291488 1539647360802 1583860286191 167202640384745 


2 


1.62798027888.... result near to the mean between C(2) = - = 1.644934... and the 


value of golden ratio 1.61803398..., 1.e. 1.63148399 


Alternative representations 











47 

— ie — 

g 12 | fe 5 1 a. 2 et (-x*} cr) 

=]. Hey te (-2 -- +2.¢X 

“eMeineta 
4 i log(—1) 

_ 16 

-2 te x'- ze de 2(-2) +33 be 
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2 Sate +Zexp?(2) (- 


| a 
exp z 1 aaa i exp" (z) Sate! expis) 


Series representations 





4 
7 16 _ 
, » Bet [x 
_#_1 62,5, Cae : 
e « = é é 











33/l - a) a tee t5 at} 2 Ps 





20 


Zena +) 
2 exp" (Zz) \- 
+2 exp 2) x7 4+ 6) : 





Aon 
16 


ere tg the” | (2 s2ea? 2} re 


a2 | 











93/2 b" = dt| 2 1/(2 = dt| 3 he os alt 








| eo SIN(E) 
| dt 
) wi t 





4 
_ ——— 7 — 
B12 fe , 149 ssl 
~2_ +6, Sf 196" (-2) iene 
fe 6 eo 


rl «/ 2 r : a 
Lb Win" at -1/[4 ly l- i 1/1. a ~] i 
Y2e! h by | v1-¢* dt 
0 


From: 


47 
Mn =~ MwO(P) 


1/2[(APi)/e*2 * 80.385 * 1.1) + (4Pi)/e%2 * 80.385 * 1.44)] 


Input interpretation 


2 


l j4a 4a 
— | — = 80.385 = 1.1 + — = 80.385 1.44] 
2\p e 


Result 
173.620... 


173.620.... 


Alternative representations 





+ 
2 2 2 


ee ll (47) 60.385 a 73 504, ° 
a e £ £ 
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1 (“ mt) 60.385 = 1.1 


+ 
2 e e 


+ 
“ e e 


Series representations 


(47) 80.385 


1 (“ r) 80.385 = 1.1 
Z 


+ 
e e 


1 (“ Wr) 80.385 = 1.1 


+ 
2 e e 


+ 
“ e e 


Integral representations 


(477) 80.385 


it (“ mW) 80.385 = 1.1 
a 


as 
e e 


(4 7) 80.385 


1 (“ nt) 80.385 = 1.1 
2 


e* e* 


(477) 80.385 


“ eames ll (47) 80.385 | 


(4 7) 80.385 


ot eee a ll (47) 80.385 a 


408.356 i log(—1) 


e 


my 


816.712 i log( =} 


wep gee 
e 

1633.42 ye, 

u—T 147k 


a 








1.44 = A=) ae 
= 1633.43 | 
Deena lp k! | 


=() k=0 


1633.42 ye, 


(Ye op 
=() kt 





— 816.712 t 1 


1.44 1633.42 1 | 
a ne aa ae 1-é dt 


: 0 


22 





1 ((47) 80.385 * 1.1 (47) 80.385 =) 816.712 r= ” 
Se oe, ee a 


+ — 
2 e e e- 0 [ 


From which: 


233% 1/((((CA/2[((4Pi)/e%2 * 80.385 * 1.1) + (4Pi)/e%2 * 80.385 * 1.44)]))-29))) 


Input interpretation 


l 
233 x 
ol 80.385 x 1.1 + “3 x 80.385 1.44) - 29 


Result 
1.6111193045309765814916239420598468263422206406010937159123479041 


1.61111930453.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Alternative representations 


233 2355 
1 he 80.385 LJ + (47) 80.385 | ~ 39 =39 + a“ 
2 e e e 
foo Ao 
1 / (47) 80,585.11 (47180.385. 1.44) _ 408.3561 lori - 1} 
2 | oe . ot ~29 -29- a 
23 23 


he a lly (4 a 44) — 29 


816.7124 log{ =| 
e p : — ——-_ 


23 


Series representations 


233 
v) OU.3 _ hr) eo | 
{4 ae lly (4 ae ut) - 29 


1 
2 é 
0.142645 


rr re 
= : oo (=1)" co (=) 
O.01 77541 + (ye l+2k ba x | 


23 
1 | (47) 80. 1. (47) 80. 7 
: 4 ar 1. je 4 ar nt) - 29 
0.570561 


” ik \2 oy... | 
-0.0710165 + { a | ~ 4% (-1+3*) 214k) 
k= &! k=] ; 


933 
1 ( (47) 80.585-1.1 47) 80.585. 1.44 
: haat ¥ —— )- 29 
0.142645 


4 (-1;* 
ov7rsa «(Se ))(Dee 
k=1 F425 kK=0 kt 


_0.0177541 + b> 





Now, we have: 


* 2 
, a 24.) .2{dWY | _ ew 3 
L f 2a3x an Jr ar] r (*) ar 6W2 —2er?W 


— tet ys — 1,2 (s2y —rQ 7 — 30% — 2er2 WO? — e244 W2Q? 


+ 1\F2r2Q2 — i rr4Q4 pet] ; 


24 


O(r)> Fir. 


For F= 64; Q=4 


W(r)>ar—". 


-l/e * 164-2 
Input 


l 
ex 16" 





Result 


1 
e 256 





Decimal approximation 
—0.0014370290670759465687325 147271932065 13460199730592843 103546237 


-0.001437029.... 


Property 





_ is a transcendental number 
2566 


For: 
n=2, a=—lfe. 
> oo 


Q=4 W=-0.001437 r=16 


25 


From: 


- 2 
t= { 2x=4n f r? ar| -7 () _4rw * — 6w2 —2er2w3 
a dr dr 


— 42 ys — 1/2 (“ey —rQ Zn — 302 —2er2wO? — e*r*W2Q? 


+ 1) F272Q2 — i yr4Q4 - pes] 


[256(256(-0.001437/16)*2-4(16*(-0.001437))*(-0.001437/16)-6(-0.001437)%2- 
2%*e*256* (-0.001437)43-1/2*e42*(16%4*(-0.001437)%4)- 1/2*256(4/16)*2-64*(4/16)- 
3/2(442)-2* e*256* 16*(-0.001437)-e%2* 16%4*(- 

0.00 1437)42* 16+1/4*6442* 1642442 -1/8* 1644*444-1/8*6444 | 


Input 


, ¢ 0,0014372 
256 (256(-——_——"] 


———) 
16 


| 9 2g 1 5,..4. 4 
6(-—0.001437) —2e™ 256(-0.001437) - a [16 (—0.0014377) ) 


~ 4/16» (-0.001437)) (- 


Result 
—0.003964751172855216068454314594122419530100151901301187497971977 


-0.0039647511.... 


-0.003964751172855216-(((1/2*256(4/16)*2-64*(4/16)-3/2(4%2)-2*e*256* 16*(- 
(0).001437)-e%2* 16%4*(-0.001437)*2* 16+1/4*64%2* 16%2*442-1/8*1644*444- 
1/8*6444))) 


Input interpretation 


~0.003964751172855216 -— 

l 42 4 3 4 | 

= 256 (—| - 64 — ~ — «4° —~2¢% 256% 16 « (—0.001437) - 
2 . 16 16 2 


1 1 1 
e* x 16' (-0.001437)" 16+ 7 64° « 167 r=" 16" io 64°) 


26 


Result 
15.996035255373379422571207390898 14728 1073391521540001 183703000410 


15.99603525.... 


Alternative representation 


— 0.0039647511726552160000 — 
a or} 7 7 —2¢ 256» 16(-0.001437) — 








2 16 2 
l 16° 4" 64" 
e’ 16° (-0.001437)" 16 + — x 64" x 167 x 47 - ———_ - — |= 
4 g 8 
9256/4 \2 6464 47.3 
~0.0039647511728552160000 — = ial cele _ 
2 \16 16 2 


2 exp(z) 256 » 16 (—0.001437) — exp*(z) 16° (-0.001437)° 16 + 


1 16'x4"* 64° 
: 642. 162 ee S| — 


6 & 


Series representations 


~0.0039647511728552160000 — 
Saal 64.4 47.3 


—_ |=] - —- -2¢ 256» 16(-—0.001437) - 
2 416 16 2 





1 

e* 16° (—0.001437)" 16 + — « 647 « 16" « 47 — 
4 8 8 

om EL 


31.9960352488271447840000 — 11.7719 e + 2.16528 = 7 
k=0 "" 


16° x 4* =) 


~0.0039647511728552160000 — 
Saal 64.4 47.3 


—j] —~ —-— -2¢ 256» 16(-—0.001437) - 
2 416 16 2 





161.47 647 


i] 
= 16° (-0.001437)" car 64° «16° «4° - a 8}. 


wo 4 oo 4 
2.16528 7769 - 5.43667 )" a y al 
=f 


k=0 °° 


27 


—0.0039647511728552160000 — 


956/42 64-4 47.3 | 
ad bes ioe 2 256» 16(—0.001437) — 
9 \16 16 7 








i6*. 47 64" | 


1 
e* 16° (—0.001437)" 16 + 7 647 x 167 x 47 - ; ; 


: exh oh, 2 
— 1 _+K — 1 _+K 
osa1s19{ 59.107 = mare, — » | | 





APi Integrate[15.99603525 |x 


Input interpretation 


an | 15.99603525 x dx 
Result 
100.506 x* 
For x= lL: 
100.506 
Plot 
y 
: 150) | 
\ } 
\ 100 | Fi 
\ f (x from =<1.2 to 1.2) 
\, | Ps 
\ LL i 
NO Ps 
1.0 0.5 ~ 0.5 fl : 
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The energy of the system is given by: 
B=-L 


E = -100.506 


Now, we have that: 


Let us introduce dimensionless parameters: 
w=W/F2e, q=O/F7e , 
x =eFr, B =)fe2 =MA/Me . 


We obtain: 


Q=4; W=-0.001437; r=16 


e*64*16 

ex 6416 

1024 e 

2783.52059234206232 1008934370665 1263977034210239487586047661 748507 


2783.5205923..... 


1024 e is a transcendental number 


AS Z2IGI220923 


4/(6442*e) 


A 
64" ¢ 





29 


i 
1024 « 





0.0003592572667689866421831286817983016283650499326482107758865593 


q = 0.00035925726 


-0.001437/(6442*e) 


0.001437 
64= ¢ 





~1.29063... x 107’ 


w = -1.29063*10°"' 


(125.1042 / 80.379%2) 


125.10° 
80.379" 


2.42230832505910872368 12176047917899933278387893317785225614243719 


B = 2.422308325 ; 


For: 


B = 2.422308325 ; gq =0.00035925726 ; x =2783.5205923 ; w=-1.29063*10" 





4anmMy PF 2 2 
dx dx 


e2 dx 
d 
+xq + +3q? +2x2wq? +x4w2qg* — iBx2q? + i pxtg4 + 18] (3.2) 
we obtain: 
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2783.5205923%2*(-1.29063e-7/2783.5205923)424+4*2783 .5205923*(-1.29063e-7)* 
(-1.29063e-7/2783.5205923)+6*(-1.29063e-7)424+2*(2783.5205923 )*2(-1.29063e- 
7)434+1/2* (2783 .5205923)*4(-1.29063e- 

7)*44+1/2* (2783 .5205923)*2*(0.00035925726/2783.5205923)%2 


Input interpretation 


1.29063 » 10~" 
2783.52 

(- 1.29063» 10° ")* + 2 2783.52" (- 1.29063 10°")? + 

( 0.00035925726 } 


9783.52° | 
9783.52 


2 
J +4 2783.52 (— 1.29063 10”) [- 


= 1.29063» 10°" 
2783.52" | - —_____. 


2/83.52 


2783.52" (- 1.29063» 10-7)" + 


6 
1 1 
2 A 


Result 
6.453304767567086713186372379761307131285688644388 x 10-8 
6.45330476...*10° 


2783.52*0.000359257(0.000359257/2783 .52)+3/2(0.000359257)*%24+2*2783.5242(- 
1 .29063e-7)(0.000359257)42 


Input interpretation 


0.000359257 

2783.52 
3 ) 2, Es | 
: 0.000359257° + 2x 2783.52" (- 1.29063 « 10°”) « 0.000359257" 


2/83.52 * 0.000359257 


Result 
6.45384733287751251139592704 x 10-3 
6.4538473328...*10° 
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6.45384733287751251 13e-8-+(((0.000359257)*4(-1.29063e-7)*2(0.000359257)*2- 
1/4(2.4223083)2783.522(0.000359257)*2+1/8(2.4223083)2783.52%4(0.000359257) 
A441/8(2.4223083))) 


Input interpretation 


6.4538473328775125113» 10° + 


(0.000359257% (- 1.29063 a“)? 


0.000359257~ + 


2783.52° « 0.000359257~ (= 2.4223083) + 


Co | ee | ee 


1 
2.4223083 x 2783.52" 0.000359257" + — 2.4223083)] 


Result 

6.45395 7876352924907 74313685504336660689097862553202662647416... x 
10-8 

6.4539578...*10° 


6.453304767567086 x 10“-8+((6.4538473328775 1251 13e-8+(((0.000359257)*4(- 
1.29063e-7)*2(0.000359257)*2- 
1/4(2.4223083)2783.5242(0.000359257)42+1/8(2.4223083)2783.52%4(0.000359257) 
4+1/8(2.4223083))))) 


Input interpretation 


6.453304767567086» 10° + 
: Fo % 1 8 | 7 i ane 
6.4538473328775125113 10" +|0.000359257" (— 1.29063 - 10 © | 


_ ol 9 | 
0.000359257" + 7 9783.52" « 0.000359257~ = (—2.4223083) + 


] 1 
- 2.4223083 « 2783.52" 0.000359257" + - 2.4223083 


Result 

1.2907262643920010907743 136855043366606890978625530266264741... x 
107? 

1.2907262643...*107 
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For the above calculations, from: 





4mMy, ¢ 2 2 
er 4 dx dx dx 


+xq S443 g? + 2x2wa? +x4wig? — 1px 2+ partes ho. (3.2) 


we obtain: 


(1/nepier number’2)*4Pi*80.379 * integrate [2783.52(1.290726264392 x 104-7)]x 


Input interpretation 


1 ~ . 
=< 4n 80.379) | (2783.52 1.290726264392» 10’) x dx 
a 


Result 
0.0245562 x7 


For x = |: 


0.0245562 


Plot 


‘ 0.035 | 
0.030 | 7 
\, 0.025 | | 
\ ape / (x fram =-1.2 to 1.2) 
\ 0.0 
0.01 10 | rd 


No 0.005 | Pi 


Alternate form assuming x is real 
0.0245562 x7 +0 
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Indefinite integral assuming all variables are real 
0.00818542 x" 


We note that this result 0.0245562 can be expressed also: 


1 
18 « 27/7 @8!7 log!4/"(2) log?!" (3) 


= 0.0245562010154)4 
Indeed: 

1/(18*24(5/7) e4(8/7) log*(18/7)(2) log*(9/7)(3)) 
Input 


cy 


(18 x 25/7) e®!7 log!8!7 (2) log¥7(3) 


log(x) is the natural logarithm 
Exact result 


1 
18 « 27/7 @8!7 log!4/?(2) log?!?(3) 


Decimal approximation 
0.0245562010154143622206940380785032244807065915796546210093963934 


0.024556201.... 


Alternative representations 


; 1 
e87 18 « 25/7 log!¥/7(2) 1og?7(3) 18. 25/7 e8!7 log!*/7(2) log?!7(3) 
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1 
e®!7 18» 25/7 jog!8!7(2) log?!7(3) 
1 


1 l 
e®7 18» 25/7 log!8!7(2) log7(3) 18.» 25/7 8/7 (2 coth-1(2))"? (2 coth-1(3))287 


Series representations 


1 
e®!7 18 » 25'7 tog!8!7(2) log?!7(3) 


e wo xX om 1 3 k _-k 18/7 
i/[s 27 fain| MEE * topo = Jy PCE 
| | an 


K 
\ k=1 , 
oo . | _k Ol? 
fj arg(3 —) (-1)°(3-xyx* YP") | 
a ee logix) — ——_ ror x 
| in| a + log(x) » k | 
i | 5/7 8/7 
——— 1/ 18x20 € 
e®!? 18 x 277 log!®/7/2) log?!7(3) 


ad | 18/7 
i arg(— | — arg(Zg) a 1k (2- zo)" zoe 
2ix| ————+—__ | + log( Zo) - > wn 
25 


k=] k 
1 | OF 
a x —arg(-)— argizo) — ore (3 — 29)" zg" 
[| ——— | + logs) - ) « 
= 2m re ary k 
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1 
87 18 « 25/7 log'8!7(2) log?7(3) 


| 7 ary || are(2 — Zz 
L/ hs oe ( ” 
f Fi 


get = 18/7 
arg(2 — =o) | | 1 (-1)* (2-Z0)* zo | 
——— | log(z9) - )° ———_—— 
on §(20) 2. k | 


arg(3 — Zo) | 
2 


J] 
}tog{— | + log( Zo) + 
eof 


f arg(3 — Zq) log(%) - 


dl 
lo [—]. log( 2g) + 
AN | b ih 5 0} 
=, (= 1)" (3 = z0)* zo" l] 


k=] k 


From which, we obtain: 


67* 1/(18*24(5/7) e4(8/7) log*(18/7)(2) log*(9/7)(3)) 
Input 
l 


(18 x 27/7) e®!? log!*'"(2) log?!7(3) 


log(x) is the natural logarithm 
Exact result 


67 
18 «277 ¢8!7 log!8!7(2) log?!7(3) 


Decimal approximation 
1.64526546803276226878650055 12597 1604020734 16358368596076295583578 


Z 
1.645265468.... ~ ((2) = — = 1.644934 ... (trace of the instanton shape) 
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Alternative representations 


67 67 
e8!7 18. 25/7 log!8!7(2) log"7(3) 18» 25/7 8/7 tog!8/7(2) log7(3) 


a 
e°!7 18 x 2°! log'*!7(2) log?!?(3) 
67 
18 « 257 8/7 (log(a) log,(2))®7 (log(a) log, (3))”” 


67 67 
e®7 18 257 log!8/7(2) log!7(3) 18.» 25/7 @8!7 (2. coth-1(2))*” (2 coth-)(3))!87 


Series representations 
ee 
e*!7 18» 27/7 log 8/72) log?!?(3) 


_— a © aka — yy xk 87 
67 | xa? eA? 2in| -B | togx) - yA ed Hs 
| , 2n i k 
; ox ; —k Or? 
| — oe C1 Ga_a x ') | 
25 ——— locix) = — SSeS ror x 
| in| oe + log(x) d , | 
67 | 5/7 BIT 
Fe eT | 18x 2" e” 
e®!? 18 x 277 log!®/7/2) log?!/(3) 
1 | | 18/7 
y x —arg()— argizo) — you (2 — 29)* zo" 
Af — rns HOF Bi] — SS 
a 2n BM40 ry kK 
1 ee OF 
” x —arg()— argizo) sca oc (3 — 29)" zo 
ie | —————— || + loe(z,) - — 
2n BM20 7 kK 
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67 
e*!? 18 « 27/7 log!8!7(2) log?!7(3) 


7 [li a et | iog{—}+ log(Zg) + 
: AN ZO - 


boa aa a 
An B40 k | 


| arg(3 — Zp) arg(3 — Zp) 
20 


nom 


ox (- 1k (3 - zo)* zoe OM 
k 


log(Zg) - 


k=] 


(((67* 1/(18*24(5/7) e4(8/7) log*(18/7)(2) log*(9/7)(3)))))* 15-2441 
Input 
l 15 


67 x |  -244+1 
(18 x 277) e®!? log!®/7(2) log®!"(3) 


log(x) is the natural logarithm 


Exact result 


2.461 059085 914092013 369 600 043 - 
6908559991 272 917434368 » 27/7 10/7 Iog270'7(9) log!39/7(3) 


Decimal approximation 
1729.02273692248000286054624549859 16634950002248425 737446488 157722 


1729.0227369.... 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 
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Alternate forms 


(2461059085 914.092 013 369600043 » 2°" - 
317 793 759 598 554 201 980928 e *"” log””""(2) log*”'”(3)) / 
(13817119 982545 834868 736 e ~"” log~”"(2) log’ ”'’(3)) 


—((158 896879 799 277 100 990464 » 2°" @*""" log®!"(2) log !"(3) - 
2461059 085 914092013 369 600 043) / 
(6908559 991 272917434368 » 277 @"!" Jog*/"" (2) log?*'"(3))) 


Alternative representations 


67 15 
—___—__________]  _9441= 
ae 18 x 277 log'*/" (2) log?!" (3) | 


67 15 
18 « 27/7 @8!7 Jog ?8!7(2) log?!?(3) 


=—235 + 


ns a) a 
Fe 18 x 27/7 log !4/7(2) = 

67 15 
Set a, ee 7 Rc 
| 18 « 2?!" e®!” (log(a) log ,(2))"®'" (log(a) log, (3))7"” | 


i 
re 18 x 2?" log!4/7(2) =" 


67 


15 
ne 
18 x 257 ¢817 oe ae 
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Series representations 


67 15 
$e] 4 
a 18 x 27? log!*/7(2) = 


2461059085 914092 013369 600043 av? _ai7 793 759598 554201 980928 


: arp(2 — x © 1 z—-at xt 
eo" 2in| = | + logos) - 9 | 
2n k=1 k 
nee © aya — xk x a? 
2in| = | + logos - Y§$ | 
2 a k 
[13817119 82545 294868726” 
| appre x © 1k (ae yk xk PO? 
2in | | + logon - y 
\ An 1 k 
a ak (3 — xk x * 89? 
[pin | BE | aga - jy EE) — 
A k 
; k=1 | | 
AF 15 
“Ga =e ace ae, | lee ES 
F. 18 x 2°!” log"*/7(2) = 
2.461059 085 914.092.0013 369600043» 277 — 
, 1220/7 
317793 759598554201 980 928 e ~" 
] ary 
- n —arg{ =) - arg(zo) a you (2 — 29)* zo" 
| —— Se lee 
In flZq) , 
k=1 | 
1 sy 135/7 
" x — arg =~) ~ arg(z0) — yw (3 — Zo)" z9" / 
Zt + log(Z9) - 
ae he F(Zo) : 
k=1 
13817 119982545 834.868 736 ee” 
1 ¥ 270/7 
5, —arg{ 7) — arsteo) se ya (2.— zo) 25 
Ee |] oe _ | # 108 (20) - 2 
oT F(Zg) — ‘ 
k=] | 
1 ag 135/7 
" x — arg") ~ argteo — yu (3 — Zo)" z9" 
. ia | —————— | + log(z)) - ). ———————_ 
rat —_ F(Z) 2, ‘i 
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AF 15 
—$$$$$___________ | -3441= 
Fe 18 x 2°? log*?7(2) aul 
2.461059 085 914092.013 369600043. 277 — 


arg(2 — Zq. il 
317 793.759 598 554 201 980 928 e” |S log{ — + log(zp) + 
= oa 


| Soe ws ko -k \270/7 
arg(2 — =o) | | (-1)" (2-29) zo 
aca = PE || = ES SN 

| 20 ogo) » K 


Ec - 2) 
an 
> (- 1)* (3 - 29)* z0" | / 
k 


k=] 


1 (3 = Zq) 
|tog(— | + log( Zp) + | a= log(Zp) = 
iy Am 


7 || arg(2 — 2g) | 
hs 817119982545 834868 7360" |S iog( — + log(z) + 
Fi rat 


eo k .-k \270/7 
arg(2 — =o) | (-1)" (2-29) zo 
Moet.) — 2 

| ai eee) » k , 


— — Zp) | 
20 


3 - 29 l 
[=| og — + log( Zp) + log(Z9) - 
| Zo 


An 
-k 


> (- 1)" (3 - 29)" zat Pr” 
K ; 


k=1 


arg(z) is the complex argument 


|X] is the floor function 


(((((67* 1/(18*24(5/7) e4(8/7) log*(18/7)(2) log*(9/7)(3)))))415-24))41/15 


Input 









1 
67 x —<$§£ —_ ————__ - 
(18 x 27/7) e®!? log!®/?(2) log?!" (3) 


logix) is the natural logarithm 
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Exact result 






2461059085 914092013369 600043 7 
6908559991 272917434 368» 27/7 ef? Jog?!7(9) log 99/73) 


ee in 


Decimal approximation 
1.64375327 1401038903877 1871316333922278225036575421375785054843355 


2 
1.6437532714....= (2) = = = 1.644934 ... (trace of the instanton shape) 


Alternate forms 


[(2461 059085 914.092 013 369600043 - 
165805439 790550018 424832» 27”. 
(1/15)) /(18« 2°” e*'” log*'"(2) log”’”(3)) 


1120/7 2s! 
£ | 


log?” (9) log!*57(3)) A 


((2461 059085 914.092 013 369600043 » 27” - 
331610879 581 100036849664 e~’ log~”’"(2) log "'"(3)) * 
(1/15)) /(18 «2°? &!” log"*'"(2) log””(3)) 


All 15th roots of 2461059085914092013369600043/(6908559991272917434368 
2*(3/7) e*(120/7) log*(270/7)(2) log’ (135/7)(3)) - 24 






2461059085 914092013 369600043 


SS “24 1.644 
\ 6908559991 272917434 368» 27/7 e129!" Jog??9!7(2) log 99!" (3) 


(real, principal root) 
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(2a ris/15 2461059085 914092013 369600043 
€ 15 = 


6908559991 272917434 368» 277 e187 Iog2!7(9) log !39!7(3) 
= 1.5016 + 0.6686 i 






2461059085 914092013 369600043 


gctimils - —_______- __ 4 
Ve 6908559991 272917434 368» 27/7 @!9!7 Jog??9l7 (2) log !9!7(3) 


= 1.0999+ 1.22153 






2461059085 914092013 369 600043 


(2im)/d 
. OU ee eee ee eS ea hie 
\) 6908559991 272917434 368» 27/7 ef!" log*/9!7(2) log?9!7(3) 


=0.5079+ 1.563 § 









2461059085 914092013 369600043 


edimils 1 $$$ ot 
i 6908559991 272917434 368» 27/7 @!27 Jog??9!7(2) log 9/7(3) 


«= =0.1718+ 1.635: 


Alternative representations 





67 15 
Val 2 | +2) eee DO ee =—_74 = 
\ a 18 x 2°? log!4/(2) > 





67 
15 — 244 + 


15 
18x 277 @8!7 log ™#/7(2) = 








43 





lh 






67 
——_—_—_____—____] -~24 = 
Y le?” 18 » 277 log #72) log?!?(3) , 





67 7 


15) — 24 |§ — 
| be 27 @8 7 (2 coth™ 2)?" (2coth™ yay)" —" 





67 15 
15 Se ve aL =—_24t = 
: ro 18 « 27/7 log!®/7(2) log?!7(3) 





15 — 244 + | 


Series representations 





67 15 
—__—________________] _ -34 
VW (ef? 18 « 27/7 log!*!?(2) log?!7 (3) 


[2 + 2461059085 914092013 36920040 /|5908559901272017 4436 


57 1207{.,,_ | arg(2- x) | ea (=D =x x 
2 i 25: l = 
e | in| ae + log(x) > 


k=] k 


i iste ae _k \135/7 | 
| 4) Sh aay ey 
2in| ——— |+ log -) a “(1 
| in| + lop(x) —— , (1l/ 


k=] 


FO? 


15) for x <0 
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67 15 
lS] | 1. cm «was. as 
| F. 18 x 27 log™7(2) log?!?(3) | 

2 + 2461059 085 914092013 369 600 043 / 


arg(2— Zo) | 
20 


[900559 901272017 424368 a 
=a Ga) a0 | 


5/7 ,120/7 [ote ” 


(n(n) SH 
[logan + | MEE =O (1 s{— 1) log(zo) 


© (1K (3 — z9)k zak ae 
ee saad fe (1/15) 
k=] 





67 15 
—________________] _34 
e*!7 18 x 27/7 log!®/7(2) log?!/(3) 


—24 + 2461059 085 914092013 369600 043 / 


6908559 991 272917434368» 277 eA" 


log(zo) — 
ae + log(zo) - >) ; 


1 270/7 
| | — © (1) (2— za) zoe 
3a | cc“ Ae eS a 

k=1 


+ log(Zo) - 


| 7 arg| —| — arg(Zp) 
2in | ———_ 
An 


: : p ee? 
— (-1) (3 —37)" Sa 

by; are 0 “ (1/15) 
k=] 
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((1/27(((((67* 1/1 8*24(5/7) e4(8/7) log(18/7)(2) log*(9/7)(3)))))415-24))))42+276 
Input 


Tt 
— || 67 
E 


; = @ 
$$ _______________ | _94|| 4276 
(18x 277) 87 log™*!"(2) log?!"(3) | I 








log(x) is the natural logarithm 


Exact result 


1 ( 2461059085 914092 013369600043 - 
+ _ Se ee ee a a Lee auc | Gee See : 
729 | 6908559 991 272917 434368 «2°77 e297 Iog?9!7(9) log 89/73) 


Decimal approximation 
4372.107790563866301437184163072155706826679999758550843 1983887814 


4372.1077905.... ~ 4372 


where 4372 is a value indicated in the fundamental Ramanujan paper “Modular 
equations and Approximations to 2” 


Hence 
64924 = e™V™ _ 944 276e-7V™ _... | 
649,24 = 4096e~7V 7? +... 
so that 
fin ton 16" 4 ee 4 4 
Hence 


em V22 _ 9598951.9982.... 


Alternate forms 


eahas ae. 2461059085 914.092 013 369600043 2 
* 729  enano Een ant amnatdanance.. of? L207 1.270 Fen 1.1557 ea 
#29 6908 559 991 272917 434 368 » 277 el 9? Iog?/O7 (9) Jog 39/73) 
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laafF 


(3) 


276 + (165805439 790550018424 832. 2” e ee loge 


2.461059 085 914092013 369 600 043)" / 
(69587717 281 098571 698 664 621 889 807 980 894.661 640 192 


257 «2407 tog50'7(0) og? (3) 


(2) log 


(6056811 824360306 133 893 955 506 189 170 373 758 117309 785 601 849 277 4 


38 522 385 714622 962407 013 847 475 789 998 313550962 298 880 
el? log 72) log?”'7(3) _ 
1632 227 936362 060 193 108 504 182 376331879481 138 797 871 104 
gAl7 120/7 log?”'7 (2) log!397(3)) / 
[139 175434 562 197 143 397 329 243779 615 961 789323 280 384 
eto7 log" (2) log?”’7(3)) 


Expanded form 


22420 
81 
6056811 824360306 133693 955 506 189 170373 758 117 309785 601 849 / 
[69 587 717281098 571 698 664621 889807 980 894 661 640192 
yl! fi al fi log”! 712) log”! "(3) |= 
2461 059085 914092013369 600043 


104.923 754.867 457 433 534.464 » 27/7 e127 Jog2?O(9) Jog !3!7 (3) 





Alternative representations 


| | = ° 24|| +276 
27 \\ e®!? 18 2°/7 log"*!?(2) log?!" (3) } 


276 +|—|-24 67 . 
76 + | — }—24 | —-- 
af 18 gol? eu? log!*!7(2) log”'7(3) 


| : | al ‘ 24|| +276 
— ee = + 4, — 
(27 | e?!? 18 x 27/7 log!8!" (2) log?!?(3) | 


276+] — | 24 a i 
276 + | — |-24 —& | AS _ 
(27 | re 27? eV (Jeoth ay)" (2eoth yay] ) 
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| : ld ' 24|| +276 
S| en Rare ey | lee 
| 27 \ e®7 18 » 27/7 log!*!"(2) log?!"(3) 


67 


l 15 
276 + | — |—24 4 |] —.- __o£_ ioma0A@ Oo 
E | 18» 27” e*/” (log(a) log (2))'*/" (log(a) al | 


Series representations 


| wd ” _24)) +276 
— |, x A = - 2/6 = 
(27 \Le®? 18 = 27/7 log"®/"(2) log?!?(3) 


6056811 824360306 133 893 955 506 189170 373 758 117309 785 601 849 
gtT _ 
1 632 227 936362 060 193 108 504 182376331 879481 138 797871 104 


(o ¥ oo (1) 2 yk 4k fOf7 
a2!7 1207 2in| =8 = | + toga) - 
ie k=l K | 


| ox | | -k (1355/7 
| | | (-1)' @-xix* yy 
9 ¢ | —>—— | + log(x)— 
| in| 7” + log(x) , + 


k=1 
38 522 385 714622 962 407 013 847 475 789-998 312550962 298 880 


x ak -k (40/7 
er Oe ~— _ (-1)" (2-2 xP" 
ee eg | —2 | Jc - 

e | in| a + log(x) I 


k=] 


| ee ck kk \270/7 
| arg(3— = | (-1)" @-xF xf" / 
a — lo = i 
| in| = + log(x) , 


k=] 


ce 175 434 562 197 143 397 329 243 779 615 961 789 323 280 384 


ral Ty ‘(2 — er 1)" (9 — _K = K ob 
eM din ad + log(x) - >, lee ie ae 
i AH =r k 


fe aes a _k \270/7 

lj arg(3- . ee Bea) . 
va ———__—___ log = SRR for x 
| in| . + log(x) a P | 


k=1 
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2 | all i 24 276 
——||*se: cee sap | || Seo 
(27 || 287 18 x 27/7 log!4/" (2) log?!7(3) 


6056811 824360306 133 893 955 506 189170373 758 117 309 785 601 849 


gt? _ 


1 632.227 936362 060193 108 504 182376331 879481 138797871 104 
atF 17 
2 6 


; | 270/7 
n —arg{ =~) - arg(zo) ‘eh a Zo)" Zo L 


DF ee log zn 
ba ae + log( 29) - ec 


2in | ————— | + log(zo) - pee ae, 


— 1345/7 
X= arg| 4 — arg(Zo) (1° = Zo)" Zo. 
2am k=1 


36 522 385 714622 962 407 013 847475 789 998 312550962 298 880 en 


| 540/7 
n —arg{ =) - arg(zo) (— 1;* = Zo) Zo ia 


2 ba | ——i_§_—__ | + loriza' 
i a F( Zo) — ————— 


2in | ———_——— | + logtz) - es 


; _ 207 
X= arg 7 = arg(Zo) (-1)" — = Zo)" Zo. / 
ai k=] 


139175 434 562 197 143 397 329243 779615 961 789 323 280 384 e™ 


T— arg(+ | — arg(Zq) kb 407 


a m3 —k 

. fy (<1) (2= 29)" Zo 

2.im | ————_ | + log(z9) - » a 
ie an (20) a) k 


1 ae 270/7 
5, x —arg(—-)—argizo) — poke (3 — 2)" Zo 
os 2m ae a) K 
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: | a 7 24|| +276 
== —_—_—. —= | + 4, = 
(27 \\ e8/? 18 = 27/7 log!/? (2) log?!7(3) | 


6056811 824360306 133 893 955 506 189170373 758 117 309785 601 849 


gf!T _ 


1632 227 936362060 193 108 504162376331 879481 138 797 871104 


i i (2 — ) l a —: } 
fee [a = | tog(— } + tog(2o) + | “8 = 
2m Zo 2m 
,k o-k 


©, (- DF (2 = zo) zo’ "(| argis— 20) |, (1 
y ————— ——| og — + log(Zg) + 
k=l k | \ Am iy - 
a [log yw (B= zo) zo. 
a7 een a kK | 
38 522385 714622 962407 013847475 789 998 312 550962 298 880 
e2ni7 Bee 
20 


log( Zo) - 


1 
|tog{ —}+ togtzo) + 
a 


| - | . ak \540/7 
arg(2 — 70) | (1 (2-29) zo 
a HMortza) — —— 

=e OF(Z0) 


k=1 : 
TES Fel (—| aoe ad a 
=" | tog| — | + log(zo) + | | logz9) - 
- og = + log(Z9) + on OF( Zo) 
> (- 1) (3 - z9)* zo" | / 
k=1 : 


139 175434562 197 143 397 329 243 779615 961 789 323 280 384 


1 
iog( — + log( Zo) + 
£0 
=, (= 1) (2 - Zo) 29" | 


ge | 
ee ae = 


nin? | mE = Zo) 
An 


arg(3 — Zo) | 
20 


I arg(3 — 29) iii 


loe| — | + log(z, 
oa lal; } + fostzo + 


> (-1}* (3 - z9)* za" | | 
k 


k=] 
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Now, we have that: 


For 


Q=4; W=-0.001437; r=16 


From: 


qe dW 4,3 
(2 ap tar W 


.=P [4 = + 12W +6er2W2 + 2e274W3 + 2er2Q72 420274 WO]. (2.13) 


16%2[4* 16*(-0.001437/16)+12*(-0.001437)+6*e*16%2(- 
0).001437)*2+2*e%2* 1644*(-0.001437)34+2*e* 1642* 1642*e%2* 16%4%(- 
0.001437)*16] 


Input 


+ 12 (-0.001437) + 6 e x 167 (—0.001437)" + 


2 0.001437 
16 [4 16(-—_—] 


9 e* «16° (—0.001437)° + 22% 16" x 16 + 2e7 « 16" x (—0.001437) 16} 


Result 
110.894... 


110.894... 


Alternative representation 


o 
16° fe (4 « 16) (—0.001437) + 12 (— 0.001437) + 6 e 16° (—0.001437)* + 
2.7 16° (-0.001437)° + 2¢ 167 « 16 + 2e” 16° (-0.001437) 16} = 
a 
162 & (4 » 16) (—0.001437) + 12 (-—0.001437) + 


6 exp(z) 16° (—0.001437) + 2 exp’(z) 16° (—0.001437)" + 
2 exp(z) 16° » 16 + 2exp’(z) 16° (—0.001437) 16} 
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Series representations 


1 
16° [— (4 « 16) (- 0.001437) + 12 (—0.001437) + 6 e 16° (-0.001437)* + 


2.e7 16* (-0.001437)° + 2¢ 167 « 16 + 2e” 16" (-0.001437) 16] . 

o wk 

nf | 2 
—5.88595 + 2.09715 x 10° e — 771484. > as 
Lk! 


1 
16° & (4 « 16) (— 0.001437) + 12 (—0.001437) + 6 e 167 (~0.001437)* + 


2 e” 16° (-0.001437)° + 2e 16° » 16 + Ze” 16° (-0.001437) 16] — 


 . | mo 

1 | 1 
~771 484. | —2.71833 + 3 — ||~2.80664 x 107° + » = 
at ran , 


1 
16° & (4 « 16) (0.001437) + 12 (—0.001437) + 6 e 16° (—0.001437)" + 


2e° 16° (—0.001437)° + 2 16° » 16+ 27 16° (-0.001437) 16] — 


14k | ig ealtk 
~ 192871. F 5.43667 + yy 3) | 5.61328x 10° + )* | 
=U fo 





l 
a 


From which: 


16((16%2[4* 16*(-0.001437/16)+12*(-0.001437)+6*e* 16%2(- 
0.00 1437)424+2*e%2* 16%4*(-0.001437)43+2*e* 1642* 164+2*e%2* 16%4*(- 
0.001437)*16]))-47+0 
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Input 


oof ' ©.001437 
16 (16 [4 16(-——_— 


6 ex 16" (—0.001437)" + 2e* « 16° (—0.001437)° + 
2ex 16° x16 +267 «16° x (—0.001437) > 16))-47+¢ 


J+ 12 (=]0.001437) + 


® is the golden ratio 


Result 
1728.92... 


VI2ZB.92 sca © LILY 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


Alternative representations 


16 16° & 16 (—0.001437) + 12 (—0.001437) + 6 16° (—0.001437)" + 2e* 16° 
(0.001437)? + 2¢ 162» 16 + 26? 16* (-0.001437 16} -~474+¢6= 
16 « 16° & 16 (— 0.001437) + 12 (—0.001437) + 6 exp(z) 16° (-0.001437)° + 
2 exp-(z) 16° (—0.001437)° + 2exp(z) 16° » 16+ 


2exp’(z) 16° (—0.001437) 16] ~47 + 2cos{ = for 2 


4 
16. 16° & 16 (—0.001437) + 12 (—0.001437) + 6 e 16° (—0.001437)" + 2e 16° 
(-0.001437)° + 2¢ 16° » 16+ 2” 16° (—0.001437) 16} er 
4 
16. 16° Fe 16 (—0.001437) + 12 (—0.001437) + 6 exp(z) 16° (—0.001437)" + 


2exp’(z) 16° (—0.001437)° + 2exp(z) 16° » 16+ 
2exp’(z) 16° (—0.001437) 16) ~ 47 - 2c0s(6 6% 6°) for z 
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16» 16° (— 16 (— 0.001437) + 12 (0.001437) + 6 16° (— 0.001437)" + 2e 16" 
(-0.001437)° + 2e 16° » 16+ 2e* 16° (—0.001437) 16} -A7 += 
16 16° (— 16 (-0.001437) + 12 (-0.001437) + 6 exp(z) 16° (-0.001437)° + 
2 exp*(z) 16° (-0.001437)° + 2exp(z) 16° » 16+ 
2exp’(z) 16° (—0.001437) 16) ~47 4 ; ese = for 2 


Series representations 


A 
16» 167 i 16 (— 0.001437) + 12 (—0.001437) + 6 e 16° (— 0.001437)" + 


2e° 16° (-0.001437)° + 2 16° « 16+ 2e° 16° (-0.001437) 16} - 


oe Pia] 
1 | l 
4+ a = -141.175 + 6+ 3.395544 x 10° ; — — 1.393437 x 10° = a 
kao K! kao KS 


4 
16» 167 [— 16 (—0.001437) + 12 (—0.001437) + 6 e 16° (— 0.001437)" + 


2e° 16° (-0.001437)° + 2¢ 16° « 16+ 2” 16° (-0.001437) 16] - 47 + 


z7eilt+k —1+k 
$ = -141.175 + $+ 1.67772x 10" )° —— - 3.08593 x 10° | 5° —— 
2a, k! 


A 
16» 16" = 16 (—0.001437) + 12. (—0.001437) + 6 e 16° (—0.001437)" + 
27 16° (—0.001437)° + 2¢ 16° « 164 27 16° (~0.001437) 16} - 


7 ea(-1+ky 
AF +4 = — 141.175 + + 3.35544 x 10°} ———— 7 


k=0 k! 
(2 1k 
1.23437 x 10° >: | 
kt! 
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((16((1642[4*16*(-0.001437/16)+12*(-0.001437)+6*e* 16%2(- 
0).001437)2+2*e%2*16%4*(-0.001437)43+2*e* 16%2* 1642%*e%2* 1644*(- 
0.001437)*16]))-47+@))*1/15 


Input 


[16 [167 [4 16{- |. 12 x (—0.001437) + 
6 ex 162 (-0.001437)2 + 2e2 x 16" (0.001437) + 
2¢% 16" «16+ 2e* x 16" x (—0.001437) 16)} ~47 4 6) “ (1/15) 

| | @ is the golden ratio 


Result 
1.64381... 


S 
1.64381....=¢(2) = 7 = 1.644934... (trace of the instanton shape) 


((1/27((16((16%2[4* 16*(-0.001437/16)+12*(-0.001437)+6*e* 16%2(- 
0.001437)4242*e42* 16%4*(-0.001437)434+2*e* 1642* 164+2*e%2* 1644 *(- 
0.001437)*16]))-47+-1))))42+276+2/5 

Input 


ee 4 7 ¢ 0.001437: | 7 2 
[= (16 (16 [4 16(-——_— ] 12 x (—0.001437) + 6e x 16" (—0.001437)" + 
9 e* «16 (-0.001437)° + 2e x 16" x 16+ 


2€° «16° « (=0.001437) 16}} - 4/+o- 1]) + 276 + = 


eis the golden ratio 


Result 
4372.01... 


4372.01... = 4372 


where 4372 is a value indicated in the fundamental Ramanujan paper “Modular 
equations and Approximations to 2” 
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Hence 


64g24 = e™V2 _ 944 276e-*V2 _... | 
64995 = A096e~7V22 4... 
so that 
64(g24 + 9524) = e™V™ — 24 4 4372e-7V™ 4... = 64f(1 + V2)? + (1 — V2)"}. 
Hence 


em V22 _ 9598951.9982.... 


Alternative representations 


oe. eae 

= [16 [16° & 16 (—0.001437) + 12(—0.001437) + 6e 16° (—0.001437)" + 
| 2. e* 16° (-0.001437)° + 2¢ 16° «164 

2 


; 
2.e* 16° (—0.001437) 16})-47+6- 1} + 276+ = 


l 4 
& [16 (167 F 16 (— 0.001437) + 12 (—0.001437) + 6 exp(z) 16° 


(—0.001437)" + 2exp (z) 16° (—0.001437)° + 
2 exp(Z) 16° 16+ 2 exp’ (z) 16° (—0.001437) 16}} ~ 


ri V2 2 
47 + 2c0s{=|~1}) et for 2 | 


oe eee 
& [16 [16° fy 16 (—0.001437) + 12 (—0.001437) + 6e 16° (—0.001437)" + 
| 2. e* 16° (-0.001437)° + 2¢ 16° «164 
ye 
2.e* 16° (-0.001437) 16)} -47 4+ 6- 1}} + 276+ 


2 
= = 
1 5(4 | oy 
& [16 (16 & 16 (— 0.001437) + 12 (-0.001437) + 6 exp(z) 16 
| (-0.001437)° + 2 exp*(z) 16° (— 0.001437)" + 
2exp(z) 16° « 16 + 2exp’(z) 16° (0.001437) 16}] - 


2 2 
47 —2cos(o~ 6 6°)-1}) ae for 2 | 
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1 4 
f= [16 (16° (— 16 (—-0.001437) + 12 (—0.001437) + 6 e 16° (—-0.001437)" + 


| 2 16° (—0.001437)° + 2¢ 16°» 164 
2° 16" (—0.001437) 16})-47+6- i)) +2764 2 = 
ae eso - _ : : 
= [16 (16 = 16 (—0.001437) + 12 (—0.001437) + 6 exp(z) 16 
(-0.001437) + 2exp*(z) 16° (0.001437) + 
2exp(z) 16° « 16 + 2exp’(z) 16° (— 0.001437) 16})- 


l 1 2 a 
47 + — ese( —|-1}} +2/6+ — for 2 | 
2 (10 5 


Series representations 


1 4 
& [16 (16° e 16 (—0.001437) + 12 (—0.001437) + 6 e 16° (—0.001437)" + 
2e* 16 (-0.001437)° + 2 16°» 16+ 


2.4 | VW 
2e 16° (-]0.001437) 16))-47+4-1)} + 


a 
276 + = = 0.00137174 [za 709. — 284.35 6+ 
g - 
aie | 
er Se 
9.54122 x 10 ir rv 
k=0 
a | 
f —— 
6.71089 x 10 * dai m 


oy | 
| Biv ft] 
1.1259 10 ral 


Leg 


, a | 
ie Pa bees 
2.46875 x 10 fre] 


=) ’ 


om 1 3 
| 14 y= 
Boo oe 10 - + 


oe 4 
| 1 
1.52368 x 10/4 >. 4 | 
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1 4 
f= [16 [16° & 16 (—0.001437) + 12 (—0.001437) + 6 16° (—0.001437)" + 
| 2.e* 16° (-0.001437)° + 2¢ 16°» 164 
2 
2.e* 16° (—0.001437) 16)} Ar 4g i) + 


2 
276 + = = 0.00137/174 7 709. — 284.35 0+ 


¢ - 


ceo 


4.77061 x 10 >= 
k=0 


ea 


3.35544 «10° yaa 
k=0 


~ 1+k 
2.81476 x 10°" oa. " 
k! 
=) 
— 1+k 
6.17187 10° ¢ » =*) = 
0 k! 


Pins] 
1+k 
ql4 [5 
1.03547 x 10 era i |. 
r=) 
a 


 1+k 
9.52299 x 107° bs 7 l 


-=() 
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1 4 
f= [16 (16° & 16 (—0.001437) + 12 (—0.001437) + 6 16° (—0.001437)" + 
| 26° 16° (-0.001437) + 2e16° x 16+ 
2 
2e° 16° (-0.001437) 16)) ~47+¢- 1) + 


2 
276 + = = 0.00137174 [za 709. — 284.35 6 + 
or - 


1+kK 
9.54122 10° Sa 
£ 


i 
L1+k 
6.71089 x 10 P>} se 
k=0 k! 


ach 3 | (-1+8) 
1.1259 10 y ——— “|- 


k=) 


1+K 
2.46875 x 10 of: ae 


k=0 


A 44 
| 14 (-1+k) 
8.98375 x 10 o —— | m 


re 


= (Teh) / 
1.52368 x 10° » — | 


=f) 
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From: 


https://twitter.com/royalsociety/status/99740163 101575 1680/photo/1 


J 
oo + Hen = 294) 3 


: £ $a) — dex) = 4x WRF) | =. 
vii ga PCD = ohrti i 
ix fa) yen = yo 
. gor— peas PrxV *e4) | 
cae ak : 
Fea - Pen aa ye 
xii, Voor yews 2 VEO FEY ¥ ( 


v_ $6 EF 
xiv, Y b)"= (geet? en Be. 1-8 jes 
a Yevyea wong 


1 wer ye | 
3. Cea vee ve" ayrt=w + (ed) ha x) pets oF yc 


ao TT . Led pared Behl, | 
na : er x+(¢ a os <3 


Leo WA ti + ie | | 
&) = e 1+ Tye + Gh a ac 4 
iF oily ad ihe tare 
yy, FA-*) + + V36+@ | re ‘ 
peevoh Lass Mean oa ipa). 6 = aio’ Hie YS 
iit. Cy Fed “y Po-) = 7 
WW E (1-2) + F(i- ae 
V. eet a ar 
pa ee Can ate ils enfansierm are ~ Fa oa 
Siphote CSC Baege Ke me a Om A Anes ee ae 









at 
Ae oe A 
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From: 


you) ¥e% H#) “jaw + (KS) ‘Uw pe WY a) 4S 
rig | T+ ae + a) +g) 54 


fa e a Li. 


for x =2: 


Exp(-Pi* (((1+1/4(1-2)+(3/8)42(1 -2)42+(15/48)*2(1- 
2)43)) MCA +1/4*2+(3/8)42*4+(15/48)42*8)))) 


Input 


1 1a (2)2 2,/l\/4 3° 
1+ 3 (1-2)+(8) (1-2)? + (32) (1-2) 
exp| —2 x es 
1+4x2+(2)Px4+(2B) x8 

‘4 8° 48 


Exact result 
- =(29 7)/104 


Decimal approximation 
0.4164366089307012351981966541617455222297 165340221635985798712294 


0.41643660893.... 


Property 
erm al is a transcendental number 


Alternative representations 


| a(1+ +? 4 (ey (1 - 2)" +(2 i (1- =) 
exp| — -————______=—___— 





“agoe(1= + 8)*-(F 
ia 142 44(3P48(B) 
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‘ods (2? 1-2)? + 7 _— = 
exp|- _ 


| 1+* ti * 44| “8 
ros v){ (1 - Pea | ‘8 
Exp 
1+=+4(3) (25)° 
: al 


an 1+* 2 i mT 
ae sn 
exp| = 


1+4+4(2)° +a(8) 


Series representations 


| m(1+*? 4 (3)? -2)2+(2) 1-25) 
a 


_ 929/26 Deg (-l* 42m 
1+* Aa i 4+(2 2)" 8 


os l =(29 7)/104 
Luig 


k=0 


a +(3Pa-2y+(B)a- =). | 
ere oT oT 


bo GPae(ihs 





mo {-1) 


ace - a 


Integral representations 


1, 4-4 li _ 2) + ey (1- 3 


1+* nae ‘ig (8) 
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| 1220/32 7924/8 1 —— 
| m(1+ 2 4(3P 1-2)? +(2) a-2) ee ee 
exp} —_—_—_____________———— |= e 


142 +(3) 4+(2) 8 


| ae = 2/7 Ns Sy" (1 - 2)5) 


=p 2852» fy" 1) (14e" at 
a = 
a: 


4g 


From which: 


(3+0.9568666373) * Exp(-Pi* ((1+1/4(1-2)+(3/8)421 -2)424+(15/48)42(1- 
2)43)) MCA 41/4 *2+(3/8)42*44+(15/48)42*8)))) 


where 0.9568666373 is the value of the following Rogers-Ramanujan continued 


fraction: 


e > e 





= —_ = 1|- —..—— = 0.95 68666373 
V(p—-1)V5 —o+1 a 
e* 
a = 
Les 
Input interpretation 
143 (1-2)4+(3P a -2+(2) a-2)5 


(3 + 0.9568666373) exp] - : ; 
1+2x24(3) 4+(3) 8 
4 | 45 


Result 
1.6477841244... 


A 
1.6477841244....= (2) = 7 = 1.644934 ... (trace of the instanton shape) 
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(2*0.95686663734+2*0.999 1 104684) * Exp(-Pi* (((14+1/4(1-2)+(3/8)42(1- 
2)42+(15/48)42(1-2)%3)))/((A 4 1/4*24(3/8)42*44(15/48)42*8)))) 


where 0.9991 104684 is the value of the following Rogers-Ramanujan continued 





fraction: 
28 e*5 
—_z.. =i i —ze 0.9991 104684 
1+ jo V5 -1 pS 
e-tav5 
1+ 
1+... 


Input interpretation 


(2 0.9568666373 + 2» 0.9991104684) 


147 (1-2) +(3P 1-27 +(2)P a-2) 


“> Le bias(Pcas (Efe 


Result 
1.629080946,... 


2 
1.629080946.... result very near to the mean between C(2) = — = 1.644934... and 
the value of golden ratio 1.61803398..., 1.e. 1.63148399 


We have also: 


5Pi*Exp(-Pi* (((141/4(1-2)+(3/8)%2(1-2)424(15/48)42(1- 
2)A3))/(((141/4*24(3/8)42*44+(15/48)%2*8))))-0.9568666373+(((V(10-2V5) -2) K(V5- 
1))) 


Input interpretation 


l, a 5 
143 (1-2) +(3P a-24(B) a2) 


OW €Xp =i aa duoal(2?uae(BPng = 
1432x24+(3/ 4+(28)’ 
4 8 48 
V10-2V5 -2 
0.9568666373 + ————___—_ 


Vo-l 
64 


Result 
5.8685833631... 


5.8685833631.... 


Series representations 


Srey EOE a2 +(e) 0-2") : 
| 1+2+(3)44(2)'8 
Vlo-2V5 -2__ 


»=—1 


1 
s | 0.208627 — exp —— = —_|- oasna7a va Ya (2 ls 


0.956867 + 


2907 


von BE (}): — 
savo-a¥8 §(2)0-2v5ys]}/[-1+v3 Se*(2] 


| ee 
oT @Xp —— 


Lee at iP 4+(P) 8 


V10-2¥V5 -2 


0.956867 + ———————— = 
»=-1 


_ —— 
2 (2) (9) 
: -oanr ~ rexp| - ad - 0.191373 V4 » woke : 


rexp(-— —, |v4 ya ah Cah +0.2V9-2V5 


k=0) 


« (1 (-1), (9-25) ra) Cah 
emg ogt 


k=0 


aves 
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| m(1+ 2 4(2P 1-2) +(2) a-2)9) 
S x exp| — —__________——_ ]- 


2, /3)24, (15) 
l+74+(7) 4+(22] 8 
V1o-2¥V5 -2 
0.956867 + ————_—_——_- = 
¥5-1 
} k gk 
297m © (-D* (=>), (S — 20)" 2 
5|-aaoaea- exp(- wi) 0.191373 vio 
-k 
7 aon), 2 (- I (-5), G- 20" Z 
exp(— ——= rit — Gf <°* 
oS k! 
© (-1)*(- 5), (10- 275 -29) 2° 
02% Ye I/ 
«(= 1)" (- 5), (5 = Z0)* zo" 
bs a 


OF (Mot | rm é no re - 


And: 


In(139503)*Exp(-Pi* (((1+1/4(1-2)+(3/8)42(1-2)%2+(15/48)42(1- 
2)*3)))/((CA+1/4*2+(3/8)42*4+(15/48)42*8))))-1/Pi 
where In(139503) = 11.8458 is a value of an entropy black hole 
Input | 

143 (1-2)+(3Pa-274(B) a-2)) 4 


log(139503) exp| - x —~——*—_____*_____ |_ - 
1+2x24(3P?x4+(B) xs m 
4 a! 48 ) 


log(x) is the natural logarithm 
Exact result 


aren 1 
eons log(139503) — — 
av 


66 


Decimal approximation 
4.6147321302784246050585399174982902615740429784097015956469484009 


4.61473213.... 


Alternate forms 


ne, 1 
e (1 (9 log(7) + log(2847)) — — 
at 


ee? ay 104 (x logi 139 503) _ em al 


aT 


e( x (log(3) + 2 log(7) + log(13) + log(73)) — 1 


a 


e 1% log(3) + 2 log(7) + log(13) + log(73)) — — 
at 


Alternative representations 


: , , 1-2, ¢3\2; 2,/1\7, 3 


on 





log( 139503) exp} — 1.24 3p 4 , fs)? ; = 
nt 8 4B 
1 f2f_/1) 
-_ _a(i- + 7, 7 ( log (139503) — — 
[| 1+244(3)+a(B) a 
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1 
iv 


n(1+ 4+ sr (1 — 2) aan | 


Series representations 


WT 1+ +/ 
4 


Go ju 


aac | 


log( 139503) exp) — 
; 1+24(3)' 4+ Bb)" 8 
4 ‘Bp 





1 KE 
L -<29ny nos 5 cr" 
rif 


log( 139503) a: 


-—-+¢e Og(Zq) + 


1 =(29 7/104 1 
re 
(139503 — Zp 1 © ¢_1)* (139503 — gal 3° 
aa |ftoe{ 2} +ogcz0n)- 5° YF (139503 ~ zo) zo 
ih ko] | 


25 k 


Be , 


(29 (104 = 139503 — xX) | (29/104 
‘ry 3 + £ 
iT 


1 
—-—+J1¢e 
T 


-(29n)/104 . (— 1)" (139503 - x)* x“ eee 


log(x) - 


k=] 
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Integral representations 


; _ : 7 — | 
x 1+ 474 (8 (1-2)? + (2) (1-2)3}) 
log( 139503) exp ee ee --= 
1+24(3)?44(2) 8 m 
l hae a “159505 ] 
--4e rm — dt 
Fi l t 
a(t + 2 + (37-2)? + (8)? a -2)3) 
| 4 ‘8 48 | }} ol 
log( 139503) exp} - —_ . &.e..noe. tt. 
| Oe a) 4+(a) 8 mn 
1 ge 2? m/104 ex r(-s)° ra+s) | 
ye —$—$$—_—_—_—_——_— fs 
at 2H =f +} P(l- 5) 


We have also: 

((n(139503)*Exp(-Pi* ((14+1/4(1-2)+(3/8)42(1-2)424+(15/48)42(1 - 
2)%3)) /(C(1+1/4*2+(3/8)42*4+(15/48)42*8))))-1/P1))*P1+47+4 
Input 


1+ 7 (1-2) +(* =) (1-2)? +(2 a (1-2) | ‘T 


gas 503) x d +47+4 
it 


l Fe 15 2 
1+3x24+(3) 4+(2) g 


log(x) is the natural logarithm 


Exact result 


aa 1 ya 
51+ [e(79™ * tog(139503) — — 
ad 


Decimal approximation 
173.03313128691295455076392834722767247115187177998789369283412973 


Fi5055131Z26... 
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Alternate forms 


| e 720% 5 (2 log(7) + log(2847)) — 1 } 
Bp | 
fT 


= = nr (log(3) + 2 log(7) + log(13) + log(73)) - 1 j 
gi Eo RE 2 Re a? 


T 


, 1 Wz 
51+ i  (log(3) + 2 log(7) + log(13) + log(73)) - 3 
T 


Alternative representations 


a(1+ +? +/ 





| a2) +(45) a-2) 
log( 139503) exp] — = 


: 
-| 4474+4= 
AT 


Pe() 


24 (371-2)? +(2)a-25)) iV 
i 

—— Fi )} a +4744 = 
T 


1+2+(3)74+(2)'s 
4 \B 48 

= 2+GP-CP)) epson 2} 
ol + |) exp] — aaa +4(3P +a(15) log(a) log (139503) aie 
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Series representations 


m(1+ 2+ (3P?a-24(EyPa-25)) if 
abet saa tla) 0-7) —-—| +47+4= 
a 


log( 139503) exp] — 
| | 1+* nea \? 4+(% 2)" 8 
| 4 4g 





k=] K 


1 kyr 
1 a co (—— 
514 ; pe cs 502) - ) =e] 


12 3 24 15 \2 | a iv 
| - n(14 P +(3) 1-2 +(2 (1 - 2)5] : 
log( 139503) exp ———— a aes. —~-| +4744= 
| \ 1+* ale \? 4+(2 >| a i 
1 = (139503 -: 
si+[-2 seme fase : = | + togix - 
Iv | an 
S (—1)* (139503 - x) x* \ | 
TTT ror xX () 
k=1 K 
j-2 a) | rye 15}2 | ao ir 
lh aes +(§Pa-2) +(2) (1 - 2)5] ; 
log( 139503) exp ——— 14 Qa, —~-| +4744 = 
| 1+24(2)'4 (2) 8 1 
l i) r(139503 - Zp 1 
si+[-t 4 @ 29m 104 ote |e 9 = |(tog(— |+ log(20) | 
| aT AN 20 


> (-1)* (139503 - z9)* zo" \ 
k=] k 


Integral representations 


deerme Hi a +s sy a-2y5)) iV 
log(139503) exp) — -—@——_—_.—— - -| +47 +4= 
a: r 


1 
51+ (- - 4 on) ad { — dt 
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| | m(1+ 4 4(2?- _ 2) +(2 =} a - a] | 
log( 139503) exp re To --| +474+4= 
| , l+¢+ eS ii 4+(2] 8 


1 pe PMI ri coty 139502 *T(-s)°T(1 +s)  \ 
31 + one fl Se 
a 21 =I +} (1-5) 


From which: 


((In(139503)*Exp(-Pi* ((14+1/4(1-2)+(3/8)42(1-2)424+(15/48)42(1- 
2)%3)) /((A+1/4*24+(3/8)42*44(1 5/48 )42*8))))-1/P1))*Pi+@%2 


Input 


1, B)2 7 2 4 [15 n 
142 (1-2)4+(3P 1-2 +(B) a -2)5 | - 


143 x24(3Px44(B) x8 x 


gas 303) xi 
| | 8 


‘il 
48 ; 


log(x) is the natural logarithm 
@ is the golden ratio 
Exact result 
2 f (292/104 
6+ [e (29m) 


ly 
log( 139503) - a 
a 


Decimal approximation 
124.6511652756628493989685 1518159331058887218095979365655496957835 


124.65116527.... result very near to the value of Planck multipole spectrum data 
124.55 and to the value of Higgs boson mass 125.10 


Alternate forms 


e@ (7 M104 © (2 1og(7) + log(2847)) - 1)" 


aT 
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a. a = 1\n 
— + —— + _— log(139 503) — =| 
2 2 Fi 


1 | ly 
: [3 +V¥5 +2 [er '* log(139503) - _) 
a ; 


e+ en ™* (log(3) + 2 log(7) + log(13) + log(73)) - - | 
av 


Alternative representations 


a (SF a-27 «(Pa r ] 
log(139503) exp - + @ 





1+4 + ( (2) 4+(P) 8 a 
. 
x ( ger x 
Fe) |e ce a Lal 1 
@ +] exp] — Now. 139503) — 
| 1+¢+4 ("+ 


1-2 | /3)2 2/15 r 
| F n(1+% +(3Pa-2) — = | , 
log(139 503) exp| — ————————__Y_ |- - |] +@ = 
1 ee 2 + ( fale oo ~ 
| ll | 
n(1- 2 4( 3)2 3), 1] 
e+ exp} — —__+_ ) ae log, (139503) - 
l+¢4+4 as | 


Series representations 


afte t? o(GPa-aee(SPa-2")) ay 
Pe 


a 


ce 139503) a: 
| | 48 


1+ 24(3)?4+(2 





1 Kir 
l a 
or 9 ae 4p log(139 502) _ »y | ae 
Kv =a k 


73 


1=2 32 1" 15 \2. iT 
m(1+*24(3Pa-2y?+(2)a-2)) 4 
log(139 503) exp] - ———_—______~_____ |. -| +¢° = 
| 1+24(324+(2)' 8 a 
, | 4 ‘g! 48 
1 eee (139503 — x 
e [2 4 ge feo i104 eo 
T | 2m 
> (-1)* (139503 — x) x* \ 
-—[{- _==._—_>7,- -={-- ror xX {| 
k=1 K 
) 1=2 cae , 15 }2 ,. aay | iT 
| m(1+*24(8?a-2y?+(2)a-2)) 4 ; 
log(139 503) exp| - ——-| +a = 
| a ie 4+(2] o a 
1 oo 139503 —. 1 
aT | An ZO - 
- (—1)* (139503 — zy)" 29° \ 
k=] K 


Integral representations 


l=2 3 2 ras 15 \2 ,. iT 
m(1+ 722 +(3) (1-2)? + (32) (1-2)5)) 4 : 
log(139 503) exp] - ———*——_____~______~|_-] 4g’ = 
1+24(2)?44(2) 8 i 
1 ; 139503 aad = | 
4 [-= em - dt] 
. ov 1 f 
| 1-2 a2 ie 15 \2) a iT 
m(1+ 2 4(2)? (1-2) +(2) (1 - 2)5] . : 
log(139 503) exp| - ——————___—__________ |- -] +¢° = 
| 1+24(3)?44(2] 8 a 
; 4 B: 45 
a (1 be PMN  ricory 139502 °T(-s)*T(1+s)  \" - 
og + ---~—— | ———SSSSSSS SS ror 
iT AN =[ co+} Pil = 3s) 


74 


From: 


TO pt + ye + edt 
< oe” tw x + Yat + oO 

/ y, art 
For x = 2: 


2/16 * e494 * ((1/4*1/2*2 + (3/8)42 (1/24+1/12)*2%2))/(1+1/4*24(3/8)42*4)) 


Input 
11 3\2/1, 1), 92 
4 44 2 ia eae ae 
16 1+ *x24(3)?x4 
4 B? 


Result 


37 @ 
1056 





Decimal approximation 
1.913003362903728073759545 1368426633531280845363908338474011211898 


1.9130033629.... 


Property 


4 





is a transcendental number 
1056 
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Alternative representation 


e*( GP Gt 22 (expt +GPG + a)?))2 
(1+ 2+(#)?4) 16 - (1+ 2+(3)?4) 16 


(BGP G+ 2 )2 7 20F 
(1+2+(34)16 1056 
(5 +GP G+ a)? 2 37(Se0 ue) 
(1+ 2+(2)'4)16 1056 
ea tN Gt 2 ))2 | 37 
(1+ 2+(2)°4)16 1056 | = eat)’ 
+ k-0 kt 


From which: 


14+1/3((2/16 * e44 * ((1/4* 1/2*2 + (3/8)42 (1/24+1/12)*242))/( 14 1/4*2+(3/8)42*4)))) 





Input 
lvl 2+(2)? (+4 +) ne 

| 4 4 ne 
1+—-|/—e Ae 

3 | 16 1+ 2 x24(2)x4 
Result 

37 
1 + 

3168 
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Decimal approximation 
1.6376677876345 760245865 150456142211177093615121302779491337070632 


1.63766778.... result very near to the mean between C(2) = — = 1.644934..., the 
value of golden ratio 1.61803398... and the 14th root of the Ramanujan’ Ss class 
invariant Q = (Gso5/Gio1 ae = 1164.2696 i.e. 1.65578... ie. 1.63958266 


Property 


37 e 





1 + is a transcendental number 


3168 


Alternate form 


3168 + 37 ¢° 
2168 


Alternative representation 


_ aes Fa? 7) =1+ expo (s9 (3 G3 * 3)? ) 
(16(1+2+(3)4)}}a (16(1+ 2 +(2)24))3 


Series representations 


| 20% a *(aN(a + in)? 37 Dik on 

(PG + 2) 37(Reo a) 

— ss 
(16(1 +2 +(3)°4))3 3168 
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(16(1+ 7 +(5)°4))3 3168 (> | cut) 


8(((2/16 * e44 * ((1/4*1/2*2 + (3/8)42 (1/241/12)*2%2))/((14+1/4*24(3/8)42*4)))))%4- 
7 


Input 
| 1,1 342/71, 1) 9254 
2|2 4 rhe tala 1a lial : 
16 1+*x2+(2)}x4 
4 g | 
Result 
1874161 e!° 
155441037312 


Decimal approximation 
100.1403154998 1088 104068316561960118741098726529869093276453648662 


100.140315499.... 


Property 


1874 161¢e!° 


—7 + ————————- 15 a transcendental number 
155 4410373123 


Alternate form 


1874161 e!” — 1088087 261 184 
155441 037312 


78 


Alternative representation 


+ mal 1874161 ¥2, _ 


=-7+ 
155 441037312 


fT 4 fe a\2 /1 , 152} 4 | o 1 \16 
. [e et) a ale ))2 Pen. 1874161(Y¥x 7] 

| (1+ 2+ (2) 4) 16 155441037312 

4 ‘8! 

‘faf2 | ¢3\t71 . lyath44 

jae pepe 1874168 
: a $416 
(1+ *+(3)?4) 16 155441037312 ( Peed 

And also: 


1/78((2/16 * e44 * ((1/4*1/2*2 + (3/8)42 (1/241/12)*242))/((14+1/4*24(3/8)42*4)))) 


Input 
| loivgo sa fs2ifl, 1), 22 
2 aa 24S (St i) X2 
78 | 16 1+*x24+(2)?x4 
4 A’ 
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Result 


37 
82 368 





Decimal approximation 
0.0245256841397913855610198094467008 1221959082738962607496668 10408 


0.024525684.... 


Property 


37 
82 368 





is a transcendental number 


Alternative representation 


2¢( SHORE AA) revte(A+arGeye) 
(16(1+ 2 +(3)° 4) 78 (16(1+ 24 Gi 4)) 78 


(16(1+ 2 +(3)°4)) 78 —- 82.368 

2e4(2, +(3P(2+2)22)  37(Sz0 2) 

(16(1+ 2 +(3)?4})78 «82368 
4 PO 
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2et (2 +(3)2(54 2)2?) 37 
(16(1+ 2 +(3)?4))78 - 82368 ( = tae)’ 


From 


(https://www.buymeacoffee.com/jorgenveisdal/ramanujan-early-work-continued- 
fractions) 


Theorem (5) 


] ) ein ein ; etx ; _ (\ { V5 V5 1) ve 
I ] I I Z Z 


| e7™ ew at e7t | / 5p = 5 Wo —] : 
= + = T .. = \ 2 — ) ve". 


Theorem (7) 


] en nan e~ <n in es vin 


i" a +. 4 











T sens 


can be exactly found if n be any positive rational quantity. 


We consider the first two expressions as follows: 


From Theorem 5: 


1/(e4(-2Pi)+1/(e*(-4P1)+ 1/e“(-6P1))) 


Input 
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Exact result 


Decimal approximation 


535.48978808854541798 179453368 14778136553886359042783 7683767021937 


535.489788.... ze" 


Property 


l 
15 a transcendental number 


Alternate forms 


2+ e" sech(57) 


et (1 Le me 


1+ 6°" + ¢/% 


82 


sech(x) is the hyperbolic secant function 


Alternative representations 





l 1 
~3n 360° 1 
€ + eon, —1 © t 7 oe 
Tt .-1080° 
l l 
p 2m ~ Dilogj-1) , _ 
rt ee e + Gilg, 
2 a ood log(-1) 
l l 
2 = 2 1 or | 
= JT = JT 
= og ! =H cal ae AM ey : 
ean Pp res 





—6 7 
ce 

kK j k ! E i 
io“ (042k) (1+ ePBEo® (O20) (1 _ Bean /C+2k) 


E} an a 
16 -1)" /(142k) 24 ~1)" /(142k 32 ~1)" /(142k 
plORkol-Dh/+2k) 24 EP o(-Dh (42k) 32 Eg (-D"/ }}/ 


kf Ei 
(1 + Uo? [42k 40) po(-D iti 





1 = a 
= _— 1 + — 
ae ; 
os T os ‘ir om 6 ox Bir 
1 1 1 1 
[Sal (Le) (a) (Za) | 
=k | 7a! = et = et 
Gir 10x 


83 





1 . l 
= Sa 
=r & 
£ + ws (=D) 
—4 ] oe 
e + 6a uk=0 kt 
ir 4 67 Suir 
1 l l l 
= k " k = k © k 
ws {=]) o  {=1) ws {=]) ws  ({=1) 
rT Gir 10x 
1 / : 1 l 
(-1)* k 


a 0 (1) co (-1* 
=O ps a k! ee kl. 











i i 
eet 4 ros as 1 —_ fe? sin* (2),/c* at Pa ——————————— 
7 _ , a a 
| fs _13 (= f a f 
e oan ; 12 & sin "(tyt dt | 18 b sin "(r}/t* aft 
l i 
en2™ 4 a p 16/3 fe sin? (2) /e° dt to 
mr ! 7 : Fae. eee Ae | ee Fee | 
e + 32/3 i Lg fi 
eT e 32/3 |, sin™ (r}/t dt | 16 by sin” (ry/r" alt 
i 
=<25 = 
€ Y ir, 1 
pha 
1 
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(((sqrt((Sp+sqrt5)/2)-((sqrt5+1)/2)))) (e*Pi)*(1/5) = ((1/(e*(-2Pi)+ 1/(e%(-4Pi)+ L/e%(- 
6P1))))) 














Input 
fa. 1. _— 1 
| 5 (p+ V8) - (V5 +3)} £ =, 
e~" + 
Exact result 
eo) | —\————__ + - /-] = — 
| , a =<. | . 
V2 e + en ‘ 20 T 
Plot 
Bih0 | _ 
500 | 7 — ~ 
400 | — - 
30) I | a 
200 | ra _f of —= = 
| fo. ——— a" : v 25 p4 “ 5 4 Wl 5 +1 
100 rd , | 
if ae 
[ = 

















= fl 
a Br err So ‘ = Ps | — - TT 
LU 20000 0000 40000 ee 


((sqrt((5(33015.025)-+sqrt5)/2)-((sqrt5+1)/2))) (e*Pi)(1/5) 


Input interpretation 
fl Ll, - 
| 5 33015.025 + V5 } -5 (v5 +4 | Ve 


Result 
535.48979... 


535.48979.... as above 
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Series representations 


FE (5« 33015. + ¥5 } 05 +)]Ve = bale 


Ve (2 \[-« “V4 +2(82536.6+05V5)~ ¥82536.6 +05 V5 | 


k=0 








- (3 33015.+ V5) - gis oa) Ve = 





— ry pede ( =) 165073.+ V5)" 


(- ay* V4 (165073. + V5 )* + (-2)" 2"*** ¥ 82536.6 + 055 | 


| + 





| - (3 33015.+ V5) -= (v5 4 |e =- 
>. (-1)k Ve™ (-1), Vz0 ((S - 20) - 2(82537.6 + 0.5 V5 — 20)') zo" 


=n 2k! 


1 
2*k 


From Theorem 6: 


1/(e4(-P1)+1/(e*(-2P1)- 1/e*(-3P1))) 


Input 
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Exact result 


Decimal approximation 


23.16398740808 1097016167838156507419785948064807099113251388567983 


23.1839874.... 


Property 


] 


= l 
eo ae 
eet _ aa 


is a transcendental number 


Alternate forms 


e" (e" _ 1) 


9 e7* sinh(x) —1 


- en 
e + 

e" (e?* - 1) 
-l-¢" +e" 


8/ 


sinh(x) is the hyperbolic sine function 


Alternative representations 





: 1 
= ee = ~180° a 
eee ae, © + 360° _ 1 
eas 540° 
: 1 
aa a = iloey=1) re 
a zg eT. ] £ o + p2ilogi-1) 
eon 1 3 i log(—1) 
i 1 | 
e+ ! 7 PX T(z) + - © == Le) 
—2 7 1 Pp 35 a 
oS as exp “"(z)-——— 
. exp ~" (2) 
Series representations 
i 
eos 7 are (-1)* /142m) 
eer £ =O + se 
‘ = — — 
oan i Page! i Ye cae ask 
i = o 1¥ 
1 = pire —1+ pn 
=iT 
e€° + 27 I rT \ —p *! 
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(S** L)* Deg 0" /428 ie l 


k=0 k! r—,. Lis, ine (-1¢ /a42h =. I 2 (-1¢ /42b 
(> oro x1) Poo" Aine, 


Integral representations 





l 1 
—r yp ge fe a 1 
Pe - F rh ao iF oe 
l 1 
=IT a i -2 CE’ sin(rist dt 1 oe 
_ gawe . k | 7 —4 [Psinityedt 6 [sinityet dt 
san e j 1 ey | L —- | a5 i 
l l 
= 1 = 
er + —— re oe ee 7 
Ts = got 14 dt, l 


8 (bv? at 12 GV 14? at 
e- -e ° 


(((sqrt((Sp-sqrt5 )/2)-((sqrt5-1)/2)))) (e*Pi)4C1/5) = 1/(e4(-Pi)+1/(e*(-2P1)- 1/e“(-3Pi))) 


Input 


FR op- V5) - 5 (V5 -)) Yer = 
2 eo + —— 
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Exact result 




















ct(W5p-¥V¥5 1. 1 
gl ie a + 3 (1 _ v5) = - 
¥y e*+— 
2 eT es IT 
Plot 
in i en 
5 | a 
[ Pa 
at | a 
| eo 7 = __ _ 
«| fo 2 ¥! L| 
i 20 4g) 60 AO ' oe T 3m 
Solution 


p = 67.9060052341479 


67.9060052341479 


(((sqrt((5(67.906005234)-sqrt5)/2)-((sqrt5-1)/2)))) (e4P1)4(1/5) 


Input interpretation 
fa L - 
| 5 (5 67.906005234 - V5) - = (v5 - Ve 


Result 
23.183987408... 


23.183987408.... 
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Series representations 





1 
; (5 « 67.9060052340000 - V5) - 


V5 - v5 -)}% € = 
VoF | : 1 ue i 
e . > 4 $f F | _4* V4 “anor = “a 
k | 


a 


k=0 
V 168.765013085000 — 0.500000000000000 V5. | 


hs 





2 








1 1 : 
— (5 « 67.9060052340000 - 75) -—(v5 -1)|Ve" = 
Ve" < 1-2k 5 
ae Ve (- - | 
2 a kt! ) 2 Ik 


k=0 
K 


v5)" v5 
ae. —V4 ae + 


2/+2* 4! 168.765013085000 — 0.500000000000000 V5 | 





l 
a 67.9060052340000 - V5) - 


(V5 - Wer = 


1 
“< » 7 at in Ye (- 4 V Zo [(5 — Zo)" — 2(169.765013085000 - 


Z 2k! 


Po | 





0.500000000000000 v5 — 1.00000000000000 zp) | 


Eq ‘Or (nat | FO EK a 1d —so < zo 5 O)) 


From which: 
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(((1/(e4(-2P1)+1/(e%(-4P1)+ 1/e*%(-6P1))))))-[((A/(e*(-2 Pi) + 1/(e*(-4P1)+ 1/e“(- 
6P1))))))* 1/(A/(e*(-Pi)+1/(e%(-2P1)- 1/e*(-3P1)))))|%2 


Input 





























Decimal approximation 
1.99998635 15420925465 156589797374673589825737937379181716115588014 


1.99998635154..... = 2 





Property 
= l 2 
[e + =a l . 
_ i. 4 8 -}- a ee is a transcendental number 
= iT _ Lt a iT —__——__ 
le t ae € zy ett, on 


Alternate forms 


ir 


cosh(5 7) (1+ coth( =)) (4 cosh(5 x) — e”* csch( =)) 


(sinh(z) + cosh(z) + 2cosh(5 my)" 


92 














Expanded form 
ce l 
7 <A 1 iF _ <2 Fa *{ =<20 ] 9 7 
e-" + e -"-@¢ e-" + 
( ota, bn : | ett, oT 
2¢€— il 
oh 
-2n _ (3n\(,-22 1 2 ptm y | 
(e -€ }(e + ae) om, On 
Alternative representations 
il 1 
~In 1 | an I a 
€ + Ts 7 é + PTE 
eon e-On 
TT. ] 
a + “Oo 7 I 
—3 0 
1 il 
~360° 1 | 360° I 
© + 520 ial : "720°, 1 
1080 * -T080 ' 
-180° | 1 
‘ “360° 1 
540° 
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iT l 
25 a ] = 
€ + ein | iJ ’ ean, | 
—6 0 e-ir 
—T ] 
e 4 = 
g—3 
i 1 
2ilog(-1) 1 e2d logi-1), I 
€ 2 i logi-1) , ] af d log(-1)_, | 
6d log{—1) 64 log(—-1) 
of logi-1) ] 
. " ei logi—-1)_ 1 
oo d logi—1) 
1 1 
~2n | aa I = 
= an, 1 CY ay Al 
| fin e-hn 
— ] 
ies pa | 
pon 
l l 
exp *"(z) + er : 7 exp?" (z)4 7 : 
exp (Bt oF) exp (2}+—— 
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Series representations 


Ve Bel 


i 
kt 


cx 
k=0 











Fe 
—— 
Ln 
=o 
oc |e 
_ — 
ei | a[A]i 
aL~] 1 — 
+ o 
be ye 
P$—— |B 
| & 
ig afAli 
efAli it 
| iz 
| 
=o 
IM sA]3 
= “ee oat 
4» & i 
+ lk 


oo 
k=0 


| 


yy) 


an 


6r 
| 


| 


Pia 
k=0 


95 








=i ] In 1 
+ 4m 1 € area 1 
- bn pO Hn 
= 1 
Fs ‘ae. ; 
a3 1 
E i 
—§ (<1) (142) 
eb akol- "| 
7 35" (-1*F /142k) a 
ce = / + : 


‘i 16 aa IK/a+2k) | 24 cal iF 42k | 


| ky | ; ky 2 
1/ [eo 8 Dao? (42k) _ et dial | 


-8 5 es (-1* (42k) : 1 
Ee Ls 
i | ki 
Pa ; pot) /(1+2k) Pe ; bot) {(142k) 


k I | k | ks 
ao bisa | [8 dao (042k) _ 2 doll aad 


8 y'S 1(-1)* (142k) ‘ 1 
= | a 
kj | | Li | 
of dea) {42k a et do) /(142k) 
1 


| k | 
edge) [C42k) 1 
is Ye, i142 ky 24 Ye, 142k 
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<2n 











ie 


iv 4 ir bur 
l l 
+ I _ k + 
’ = coe (-li" co f{-l) 
or Bar 
| | | 
= <a eae — 
» f(=]) 
k=0 k! 
or 
z , | / 
k , 
» (=]1) 
|| emo a 
IT 
1 
<a] ; 
ch = 
uae nae 























a. 

“Ise ‘e = the: 
" 1 
-14 

= = eet (-1;" 

Goer” OE! \ 20 


107 15x 
1 1 
+ 
oxi (-1* ox (-1)* 









































2[((A/(e*(-2P1)+ 1/(e*(-4P1)+ 1/e(-6P1))))))+((1/(e*(-P1)+ 1/(e*(-2P1)- 1/e*(-3 P1)))))] 


Input 
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Exact result 


Decimal approximation 
1117.3475509932530299959247436759704668826734014227549801781175747 


1117.3475509.... result very near to the Lambda baryon mass 1115.683 


Property 
1 1 | 
2) >? Ft «CS transcendental number 
CF an_an 0&0 an en 
Alternate forms 
‘if ae Ze" 2°" 
he +2€° + = 
Ve He"™ 1+ e° + el" 


9 pt (—1 —F = 97 4 27 — OT = NBT 4g eT + oO) 


(- 1 - et 4 e | (1 4 pot 4 9") 


Expanded form 
2 a 
"=f 
=I l = l 
e + e ob 
ea eon ett, fa 
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Alternative representations 














pt d logi-1) 


i 1 
2 —295 ] - =I 1 _ 
e "+ e "+ : 
ote ] La ] 
en Pe 
P i i 
+ 
-360° l -180° 1 
© + 720°, 1 € + "360° 
-1080 ° 
ce 
1 il 
2 a ; ees ‘ = 
£ + £ + 
gtr. I] Le ] 
phn PE 
il 
ei log(=1) ——— = , pot log(- 
pti bog (1) _. 
3d logi-1) 
i i 
2) ——— = 
€ + 7 ¢ + , 
oe Le ee 
pn aH 
il 
“ : + 
=i 1 =—T 
Exp (Z)+ ate 1 Exp ( 
exp (2)+—_s,... 
exp? ™(z) 
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] 
bd logi—1) 


Series representations 





45" (21) faze 
. Dui me 35 een, Es -1¢ /122b 
o ako"! ‘ae Ska"! | 


2 


oe ey [42h F 1 
16 ye, f+ ky 24 ye F [142k 





100 





2 =! = 
errs ] et 4 ] 
etry pon 
en —3 0 
T 4 
sa l l l 
ae kl k - 
o {-1) ee (-1)" ny = 
mn 15x 
l 
ks (-1)" 
=) ki 


30 
. 1 
—1-—|————_ + 
ro 
‘4, al =() al a cs 


Or 10x 
l 
“ 


4 | —————_ ee 
tes (-1)* - 4 
a kt bee k! 





Integral representations 





eth Vi? de, 1 
sh V1-? dt_ 12 4 Vi-t? at 
Za 


Po bY 1-r* dt ‘ l 
-16 () Via? dt 24 (iy 1a? at 
e " +¢ 
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ai a 


on 


Dk: 


lon 


107 
1 
(=1) 
=0 5 
e 
; / 
(-1)" | 
ue ae 











2) oe 1 er 1 — 
€-" + : €° + : 
ean, 1 ean__l 
eH go 0 
Z 
ne Pe: ¥ 
es |, sin (t)/t° dt i 1 
-16/3 (ge? sin? aey/'t* dt & (gr sin? «eye? alt 
e -¢ 
ra 
16/3 fe sin? (rye? at . 1 
"7s PE POT SD ey ft OT ey fp 
: 32/3 fF sin™ (t)/t dt 16 b sin” (ty/t" dt 
: il il 
a = 
= Tr ] =iJT a en 
€ + — a ec + , 
etry eT 
en pa A 


+ el? fr sinttirdt 


eo hy? sine) 't dt _ eo hy? siniey/t alt "a eu Go sinteyt at a ee Gb? siniey/t “)) / 


[2 e a sin(ry/t dt (- i- e hy? sine) dt _ ae hy sin(ry/t at 


(- 1- °° iba sin(rist dt " ell GP sincesse a) (1 + et be sin(r)/t dt + a hy? sin) alt ) 


From which: 


(2[((A/(e*(-2P1)+ 1/(e*(-4P1)+ 1/e*(-6P1))))))+(A/(e*(-P1)+ 1/(e4(-2P1)- 1/e“(- 
3P1)))))))*1/14 


Input 
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Decimal approximation 
1.6509264835923620214714995019084454593438192078816210027075340368 


1.6509264835..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = Cara = 1164.2696 1.e. 1.65578... 


Property 


is a transcendental number 








All 14th roots of 2 (1/(e4(-2) + 1/(e*(-2 2) - e4(3 2))) + 1(e*(-2 2) + 1/(e*(-4 2) 
+ e“(6 71)))) 





et ™? 1.4874 40.7163 i 








103 


et ™7 _ 0.3674 + 1.6095 i 


et? — 0.3674 + 1.6095 





Alternative representations 





2 | 1 . i | 1 
14 elog-l) , —__1 =n log(-1) |; —__1 __ 
g2! logi-1)___l _ eff logi(-1), __1 _ 
el log(-1) eb log(—-1) 


104 





1 


—20 ] 


exp "(Z) + 
exp {z)- = 
exp 





p oo 7 


1 
(Seon) (Don) 


l 
“(1/14) 


aon) * pe tape be 





E F 
ot dae) [42k 1 
3 Yeo f+ ky 22 Ye, 42k) 


“(1/14) 


oo eo [42h : 1 
| 363" ik /iah 245" iF /iak 
S16 Fey EE 28 Re gtr aaee 
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=) 
1] i 
Pa = 
|| 2S Sak=0 kt 
ko kr sf k= EI 
l _ 
= |* 4/14) 
1 1 
—SS SSS + ——— 
—2 mn | 30 | - 1 
ee jot Lik k! 
—ck=—) kt ! k=O i! 








Integral representations 





“Ke ni 
-2 |, sin(r)/t dt ” 1 


feo 


—4("sintyvidt 6 (’ siniryr dt 
: bi sin(r yt ¢ a & singe yet x 


l 
=4 (' singrift dt 1 
. none - -8 (™sinityvidt 12 (“sinitytat 
Fe Ag’ sinityre te {go sinitye de 


“(1/14) 
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en Be (14e* at 1 


ae er a 
Ae PPP Ll dsee pelt Ge fy 1 14e* pet 
. as 





1 | 
—— “(1/14) 
ot FU (14? jae 1 
Be fa f(lae* jar 12. Pa f(14e? | at 
e abe a 
14 l 
+ 
-25° sin (ri /t* dt 1 
€ | = a Pere. Zia e 
4 iy sin iit dr 6 iy sin (ttm at 
e : =—£ : 
: “(1/14 
| 
“OD ert ray fet ; 
gob sin” (t)/t° dt + 1 


~§ (fr sin? ey e? dt 12 (2 sin? (rt? elt 
e ; +e ' 


(((2[(((1/(e*(-2P1)+1/(e*(-4P1)+ 1/e*(-6P1))))))+(A/(e*(-Pi)+ 1/(e%(-2P1)- 1/e“(- 
3P1))))))*1/14))4 15-89-21-3-@%2 


Input 


-89-21-3-¢° 





eis the golden ratio 


107 


Exact result 
415/14 


14 l 
=< =—-11534+2¥y¥2 a + oa 
e” + —J 0 | ) 
e°' = 


Decimal approximation 
1729.04062932307874068465369053998054653 113825 12931752888109035138 


1729.040629.... 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


Property 
| 1 1 415/14 
14 
~113 432 ¥ 2 | ——— + —\_ =o 
7,1 op tty —1 _ 
| € pan _ aa eon, bn 
is a transcendental number 
Alternate forms 
14 aeet 
“a ar (=1ae? p09 7) ( 14297 4 e197) i 
-lee2"ph7_,100, lla, 150, on (-lee? 27 )(14e79 7), 
1 ( 14 (15.71/14 
; —-239-¥75 +4 ¥2e 


_l-,¢ _ et pert elt _ pl4ry, platy, plot 15/14 
_] eilt _ lax lon 


_-¢t 4 et _ eo™ _ e™ — pills + e aA Le 
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| — 


(-229- V¥5)+ 


M2 





2(-1 _, — gt 4 et _ pills _ pita 4 plot + 167) 







9 Pi miil4 14 


—Ja ge 4 ett — ®t — ep? — p74 flit pisn loa 


+€ 


2(-1 _," — gt 4 et — pills — pita 4 plot rl | 






r 


-1 — pot 4 pot — po™ —p™ — pila 4 pila _pisn 4 plan 





3 plot m/14 14 2(-1-e" et Me Tag Tg AT gla Tg lOm 


Jee "4e7 7 bt _p27_ 100, lim_ lon, don 


3 Or 7 


-l-¢ "+e 









40, 50 10n 14m. 150, 16 
9 pill3m/14 14 2 (Lee ne te me me te ee OT) 


Jee e727 FT _ph7_pP7_ 100, lia_ Isa, sn 


1+ @°7 4 elt 


Expanded forms 





15/14 
229 5 14 l l 

=| — +2 ¥2 | $F 
2 2 
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Alternative representations 





. a = 2 
rootof -—l—-x+xXx° near x = 1.61803 

















] 
€ + 2 e = Fa 
1080 540° , 


9 a : 
rootof -l—-x+xX near x = 1.61803 
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Series representations 


an9 


V5 
ae 


Ea a eg 
a 












1 


Cat eee ee ee ee 
| ae Ea {IPogh a (Eon) {Ef ool 


7 
| 
+ 
bee o id or a Ji3n 
ali eae) -()i-on) 
rf | 1 1 
2V2 + 
ee eee ee ee 
pee Ree eed al Bog (Zio g) ABR wl 





om Dyer 
Dino a bi ee ee 
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ot Bol) /42e) 1 
SPP ir /d42h 12 2 -1F /42k 
eek; pt tke; 


1 mh, 
ky 
ee kot) /(1+2k) n 1 
_ 16 Ft (142 by 245 Ro(-1 iF fl42ke 
f} ae (-1* (142k) 
(1/14) / et Lig O42 
il 
pT & oy ky 
Peep ari 1)" (142k) _ ot dieo! 1)" /(142k) 
14 1 
2V2 ss CCC 
et heat) /(142k) - 1 
i Peo tk /a4+2k 12 Ep g (Uk 142k) 
1 ah, 
ky . 
-8 (=1)" (1428) 
eto + : 


167? (-1F /42k 2472-1 /4ek 
e a f Pa Leo f 


a E | 
(1/14) [\e* dae cae ae ae 


i 


| kf at k | | 
Pre /(1+2k) petite /(14+2k) 
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-89-21-3-¢° = 








22 | 1 
5 v5 | 2V2 + 
a 2 | ) 
1 Z 1 
—t 1 7 
, | a a 
2," eo" 
l 
a ~ay14y|/ 
1 | 1 
—2 0 1 
| io x. 
site) Sie 
=) 
l 1 
+ + 
=4 7 Oa yy (-1)" 
= ry | ie =| = 
=0 &f! = ik! 
14 l 
2v2 By 
—4i 1 1 
so" | sr) 
l 
— ~aj14)|/ 
i —2 1 TT 
| (fo rare 
$0) sto 
l 1 : 
=25 ; int oe (-1\" 
| 3 ri | ” 4 roe 
a ae =f &! 
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Integral representations 


-89-21-3-¢' = 


7 I 
3 4./- 2 
ele “Cisne at}; 








Meta mL ‘V=cren8 at] en 





> a4 [*VaCIeHe a} 





5 aI 
pe Wry a} 





3 a4 f* ¥-(- i078 at] exp 


(S-n Gari 
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-89-21-3-¢° = 





229 V5 14 
re 


“EMD ei fp Pe 
2 2 eb sin(ri/t dt 1 


+ — 
—4 i. sinttvtadt 6 Gy? sinityt aft 
cl ; =f: 


1 
™ (1/14) / 
oA fPsinnjede 
oo dy sim yet att rel? Gy sine ye dt 
a x intriitat l 
é ho SU) st at se 
Yo fo sinttytde _ a hy sintei/rde | 
14 l 
a eo ery 
eZ hrsineyed: | 
a, Ag sinttyt dt po Ag’ sintt yt et 
: ah, 
: (1/14) 
eA hrsimeyeae | | | 
| _n8 (Pr sinieyeadt | 12 fsineye at 
eo be sineyede 


Pa b sini /t dt + oe? b sin(ritdt | 
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-89-21-3-¢° = 





14 1 
=——— = — + | 2 ¥ 2 ; ie 2 - 
2 2 Pe: Go Yl+ de ee 
He (1 f(Lae? jade Ge (OP 1/(14e? jae 
' ée —“— ° 
: “(1/14 ! 
Pa b 1/( 1407) dt + ee 
5 oo7 1 / (142 ) at 12 (er /(L4e? ) at 
e y ‘+e 
2. [1 /(14e2 \at I 
eo Pls dt 6 (1 de 
14 ] 
24 2) ——__ a. 
Pe: h 1/(1+t" |dt + a 
Ae PPP Ll Lse™ pet Go PP (Lae pet 
o io +) he) 
; “(1/14 / 
+ | | 
ew P(e ae 
Be fa f(lae* jae 12~ 1 /(14e? jae 
Fe . +é : 
ee 1 
Pe ho (i+ at ip? ho lj(i+e* jae 


((1/27((((2[((A/(e*(-2P1)+ 1/(e*(-4P1)+ 1/e*(-6P1))))))+(A/(e*(-P1)+1/(e*(-2P1)- 1/e4(- 
3P1)))))])*1/14))415-89-21-3-0%2-1))))424+276 


Input 


=89=-21-3-¢" -1|| +276 





eis the golden ratio 
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Exact result 


i 14 
—— -¢° -1144+2 y¥2 | ——————— + + 276 
729 eo 4~ ——- ° 4. ———_ 


Decimal approximation 
4372.19261535158027660199393796727074 12505 1875016026867032703 10344 


4372.192615..... = 4372 


where 4372 is a value indicated in the fundamental Ramanujan paper “Modular 
equations and Approximations to 2” 


Hence 
64g24 — eV _ 944 976e°7V™ _.... 
649524 = 4096e~7V2 4... 
so that 
G4(g24 + oe") — eo" ¥™ — 244 48720 *V™ + --- — 64{(1 4+ V2)" + (1 — ¥2)"}. 
Hence 
em V22 _ 9508951.9982.... 
Property 
1 1 1 415/14 
14 
276+ —— |-114+2 ¥2 | ———_—__ + ,_____ -_¢ 
f29 e + —3In 39 e* + —4n 69 
é -e e +e 0° 
Is a transcendental number 
Alternate forms 
1 {4 | 1 1 yous 
14 
276+ — -(-231-V¥5)+2 V2 a ee a 
729 | 2 | e + —2n (3n e 7m + —4n ifn 
é —€ e +¢ 
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14 id, 
l 2. 44 4 ¥2 ef 4 (6? + 114) 
ae a ee 

729 (—tae? Fg? (129 4B) 


15/14 
_l4e2 7 _pg67_,100,,11 1, lot, A ae 


A V2 gilom? 


(—Dag? Fg? (1 eg tO) 


214200 + 
15/7 
leer" g7_,107, 11 Ty lon ae 


14 
1458 429091 +231 V5 = 924 V2 pllsml4 


poe ee a et elt _ pitty "4 pit 15/14 4M - 
alae 4 e77 —- ge _ ett _ plOrty, plit_ glary plsn ¥ ¥ 
(1501/14 -l-@ -¢@"4¢°"" _pltr_ pl4r, plot, ,ler 15/14 
. | + 
—]-e 4 e927 — et — ot — el pllt_ platy glin 
? (1501/7 ape ae eel _ e474 ol 4 pl l5fF 
B8V2e°°"" 3 5 6 9 10 11 13 15 
—Pai ge per — ee" ell, glit_ gist, gion 
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Expanded forms 







4290901 77V5 
+ 
1458 486 











15/14 
429091 77V¥5 154 14 1 1 
of —_ ~—— | = 
1458 ABH 2453 “Ty a ee -2n 4 __ 
£ pT _ goa € ett, jn 
9 1 1 15/14 
14 
— ¥2V5 — + 
729 e+ ean eon € = en, O90 
4 1 1 = 
7 
799 v2 =r 1 = =2 1 
729 e ™ pet _ at € “= er , OH 
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Alternative representations 


a ees eee ee eee | ee 





4 





. q 7 2 
rootof -—l—-x+xXx° near x = 1.61803 
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+ 











276 = 


1 
276+ | — 
Af 








3 2 
—-1-x+x° near ¥ = 1.61803 


But, we have also: 


2[((A/(e*(-2P1)+1/(e*(-4P1)+ 1/e*(-6P1))))))+((1/(e*(-Pi)+ 1/(e4(-2 P1)- L/e“(- 
3P1)))))|+47 


Input 


2 | ————_— + ——_——_|+47 














Decimal approximation 
1164.3475509932530299959247436759704668826734014227549801781175747 
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1164.3475509..... result very near to the following Ramanujan’s class invariant 


3 
Q = (Gso5/Gi01/s) = 1164.2696 


Property 


A7 + 2) ———_—__ _ + —__ J is a transcendental number 


Alternate forms 


AP 4. Fe" + 2°" + ——___—__ 


(-47 - 2" — 26°" —47 6°" 4456" —45 0" —47 € " 47 0 "+450" - 


AT 4 45 4 2e 42007) {((-1-8 "+e°"\(1+ 0" +e") 


Alternative representations 











l 1 | 
2) at +47 = 
Pe Le ] —2n ] 
a iv —3 0 
Ay+ 2 ; : 
+ + 
e 360° ] pe 180 7 + ] 
2 20 ’ n ] 2360 ] 
-1080* -540° 
E E 
1 il | 
a =o ; + = ; +4/= 
gin, ] —2n ] 
e-On —3 0 
1 1 
A + 2, 
Pe log(=1) < ee eee pai logj-1) , — 
) pel log(—1)_ ] oti log(—I ie | I 
god log{-1) e6ilogi-1) 
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2 | SF 14+ 47 = 





1 1 
oa TOSCO? — 
ap abt exp'"(2) + — I 

exp ""(z)}+——= _ exp “"(z)}-—> 
exp "(z) exp“ "(z) 


Series representations 


2 | Hi | # 47 








4y+ = 
ma ied, ; | 
gt egy /(42k) ————E— 
wy j om yyy | } 
in ee 1) /as2 13 year 1 {142k 

2 


oo yt 42k) : 1 
| Pear ki | | ed aaa 
16 Pep k/fa2k | 24 Pe cuk/a2k 
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2) + —__ 1+ 47 = 
=20 1 =r 1 i 
€ ee a 
en Po) 
| en aa 1 
a i 
4 <4) /O+2k) 
A742 yo i 
. k! 

l 
See Aleaies go. cise alae 
bs Ly S2daco (142k) | oo Ly? Dio’ ‘(42k 

c= Kk! k=0 kt 
Pa Ef! 
oy aha! (042k) 
2 / Per + 
=0 m9 
il 
ma E od E i 
iy. eo Ly dao (42k) bs 1) daca? {42k 
r= kt =) kt 
a ; : A? 
7 — 
et 4 ] ets ; 
—4 7 ] —in ] 
e q ne e = 


‘a 
ll 


th 
LA 
re “Ta 
Ete 1 
Pr | 
—s 
=| 
| 
a . 
a, 
“—. 2 
te tt Ee 
7 | 
—z 
=I 
| 
a 
~~] 
fe 
= || al 
_e 
= 
=| 
+ 
a 
LA 
it] 2 
Riles 
7 


ll 
= 


| 
— 
baa 
= 
+ 
. 
Ln 
ie. 
Ms 
| 
—Es 
aa | 
= 
+ 
. ba 
cM: 
zie 
ne 
cm 
= 
+ 
im 
Ms 
one 
— 
a | 
——— 


eEeEe 
| 
Eh: 3 
7 | 
ieee 7 
=| 
+ 
oe 
te a 
7 | 
—— 
=| 
————Te, 
ee 
+ 
“he a 
tt at: 
7 | 
—s 
=| 
+ 
“he. a 
tt 
| 
es 
= 
=| 


124 


Integral representations 








l l ' 
2 ae 1 + = 1 +4/ = 
et = ee 
ptt, ] Le ] 
p-An a A 
2 
Al] + + 
“Lat 2 
Pas’ yl-r dt " l : 
_B E V1? at 12 p V¥1-t* at 
e - -—e °* 
2 
 <——s 
‘lof 1.4 
eek y¥ l-< dt + , ] , 
-16 Et Vi dt 24 5 Via ft 
e : +é : 
5 l 1 : 
-20 1 a l oo 
e“" + e" + 
a are ean__tl 
gO Hn gH 
A 
Alf + as 
-8/3 |; sin (tift° dt 1 
= | Laker Baik Tate 
-16/3 (sin tr dt 8 [> sin Wye? alt 
ai 3 ‘ =—£ : 
2 
Vera (™cind cer ied | 
e143 b sin” (t)/t° dt ms ] 


—32/3 (er sin? aye? dt 16 (sin? (yf? aft 
e : +e . : 
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2 : : 4/7 
“  — OF? | 
eo" 4. = ; e "+ = i 
c+ oa cS an 
— ( 3v3  ——— 
47+2/ exp|- —— - 24 | Ve=-(-l+t)t dt]+ 
| 0 





/ [exo{-2[ + 24 [> =—(-l+frjt a - 





oo * V3 i 7G «|}) ; 
- 0 





2 /ex{-2(' > 6 f ‘Y=ciar at} ; 





1 /{exe{-4 29° . 24 [V=cI sor at}). 





exo = 7 + 24 ty —(-1+t)jt «| 


(2[((A/(e*(-2P1)+ 1/(e*(-4P1)+ 1/e*(-6P1))))))+(A/(e*(-P1)+ 1/(e4(-2P1)- 1/e“(- 
3P1)))))|+47)41/14 


Input 





Exact result 
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Decimal approximation 
1.6557924669474465 1202207206265 13880685440922328 109264620053251735 


1.655792466..... result that 1s very near to the 14th root of the following 
Ramanujan’s class invariant Q = (ei liserey = 1164.2696 1.e. 1.65578... 


Indeed, from: 


_\ 1/4 
= p-lAgiie =(V5 i Q)i/2 (4) (v101 + 10)1/4 


; . 1/6 
169440 + 75407505 


x ((130v5 + 29/101) + 4 








Thus, it remains to show that 


105 + 5/505 
— 8 





| is a transcendental number 


Alternate form 


L/(((-1- 0" +e") (14 08" +e") /(-47 - 47" + 47 0" ~ 47" — 47 0 * 
AFe AF e447 ee" + 2a" (e" = 1) 4 Be" (e°" -1) + 


eo" (45420°")+ 20" (-1-e" +e°")(14e°"))) * (1/14) 


All 14th roots of 47 + 2 (1/(e4(-7) + 1/(e’(-2 2) - e4(3 2))) + 1/(e4(-2 2) + 1/(e“(- 
4 7) + e(6 2)))) 


0 
e = 1.6558 (real, principal root) 


ef? . 1.4918 + 0.7184 i 


ei? 1.0324 + 1.20465 


ei? 0.3684 + 1.61435 


ein? . 0.3684 + 1.6143: 
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Alternative representations 








“Ws .)!~*~<“<s=<Cs“‘“‘“‘s*SSSOS”S”*~“‘CSC*C*é‘«s 
14 OT En 
pad log(-1)_ ! pti log(-1), __1 _ 
ood logi-1) gb d logi-1) 








14 | exp"2"(z) + —~—*—_—__ exp(z) + 


ex (z)+ —,.. cx (z)-——,.. 
exp? 7 ys) P exp 73 yx) 
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Series representations 





AF 4 2) —____________ 4 


Da-on) * Se, Feb 





il 
: : a a aa (1/14) 
omy Sea ean) 
i 
et | ee catia 2~*«*«*«=X€5TX#«~«S*~<is 
Pap ee pear + 


= ca IF /as2ky 22 a gl /ds2k 


ah, 
Pa ki} (1; 
ot ao D /O42k) 1 
16 Ye, fas ky 24 ye, /as2zk | 


14) 
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AF 2) ST? 


=<2r 
1 ] 
] | ] =O «ot! 

















Ea ee ee 
k=0 kl k=) kr ¢ 
il 
™ (1/14) 
] ] 
—2m 37 | bes (-1 
__ 1 . a Luk fk! 
oo ct oo cit 
k=0 ff! —k=0 if! 
Integral representations 
1 
14s... -- OO” 
eh sin(r)/t dt + —— 1 ——— 
oho sini yt dt 6 & sinir yt aft 
; “(LS 14 
et ky Sty ede + 1 or 


ob sin(tyitdt | (12 (5 singt yt alt 
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eS 
ene ho Als at + ——__,_+—______ 
4 PPL f(lare jae Ge FP 1 (14+) ate 
e j i i ‘ 





l 
—— 
(1/14) 
ot 1/(L4e* jdt ‘ 1 
rT 007 past, 
2B f(dse? ae 12 Gali jae |) 
l 
af he ——2 eo 
en |; sin (c)/t* dt + 1 . 
| _4 (i? sin? (r)/e7 dt 6 (e? sin? (n)/'t* alt 
ec : ' =f * ' 
: “(1/14 
il | 
a ee . 
Poe sin” (t)/t° dt + l 


-8 (sin? (ryft? at 12 f° sin24ey/t at 
iar +e * , - 


And again: 


0.9725502648 * 2[((((((1/(e(-2Pi)+ 1/(e*(-4Pi)+ L/e(-6Pi))))))*(1/(e*(-Pi)+1/(e(- 
2P1)- l/e*(-3P1))))))))1%2 


where 0.9725502648 is in the range of the following Meson Regge slope: 


w/w | 5+3 | myyq = 240 — 345 | 0.937 — 1.000 
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Input interpretation 


0.9725502648 = 2 








Result 
2.997924580... x 10° 


2.997924580...*10°= c = speed of light = 299792458 


Alternative representations 




















] 
0.97233 6 2 | ee ] = 
<7 1 =r 1 
€ oa 7] | 24a | 
—3 0 —6 7 
a 
it 
1.9451 
-300 l -180° ] 
. + 720", |. + 360° 1 | 
.-1080° | bao? |, 
1 
O.97255 * 2 _ — 
=I 1 =r 1 
€ : —20 I € us —it I 
e - e + 
eT e-Onr |, 
| 1 
1.9451 , 
jlogj-1) , _ Sd Cd a lopy-1) |. _ Sd 
. * ot " = ——— 
23d logi-1) chi logi-1) /, 
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0.97255 x 2 


=IT 1 
£ Ss 
| eon I 


a 1 


=H po 1 
exp “(z) + —, 
| " exp “"(z)- 


Integral representations 


O97 299 x 2 





eae a 
4 ee" 


gdm 


14s /|{e fe sin(t)/t de ; 


eo 





= 0.97255 © 2 








= Wis) 


(Z)+ 3 
exp 





i 
_ OD y- ip 
eth sin(rjtdt _ ee sin(eytdt | 
1 


“aT yy ; “RT as fe 
b sin(ti/t dt +e hk sin(ri/tdt 
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= a 


exp? 


| 


0.97255 » 2] ——————_______T_{T_ =) 


=i ] =) 9 ] 
oscar ae | 
gon | —6 1 


1.9451 / [- fr i/(l+e" jae a ae | 
| on bo (ls ae ge bo Uist de 


Ce : il 
Pe * 1/(14e* jdt of = a. Heaueaiian . nected: 
eB RU (lA de. 126 BP 1 /(14e* ae 





0.97255 « 2| —————____""—-——Y?X_s = 





Tali? a ] 
1.9451 / eh y 1-1" dt 5 
ant eh Vie? de _ 12 fv 1-0 de 


eB RIV 1? de | ! 
el6 f V l-t* dt ‘ et hy l-e* dt 
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Mathematical connections with some sectors of String Theory 


From: 


Modular equations and approximations to 7 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6492 = e944 276e-"V™ _..., 
649574 = 4096e—7V 24 4... , 
so that 
64(934 + 952") = e"V™ — 244 48720 7V™ +... = 64f(1 + V2)? 4 (1 — V'2)"7}.. 
Hence 
em V22 _ 9508951.9982.... 
Again 
Gaz = (6+ V37) | 7)z, 
64624 = e™ V9 4944 276e77V™" 4 
G;4 = 4096e-™V3" — 
so that 
64(G24 + Gz24) = e™ V3" 4.24 + 4372077 V9" _ ... = 64{(6 + V7) + (6 — V37)5}. 
Hence 


e™V3T _ 199148647.999978. 


Similarly, from 





958 =. 
we obtain 
F ort 12 P 50 12 
fe ea ere as Hy — ! _ 4/9 
64(g24 + go24) — eo V58 _ 24 4 4372e~7 V8 4... — 64. a 4 aa 
Hence 


e™V88 _ 94591257751.99999982 . 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


g(P) p2 7 
Tevez? = — Pe” o—2(8—p)C+2BY ¢ 
‘YE 


TE 


, ) glP) | ee ee a(p) 4 
h? (> 7 — 20) ee 24(8—-p)e +2 BF) b 
(7 — p) 


16 k’ e777" 


r hh? 9 Bip) eae eS 
(A’)? = ke~*4 4+ ———_ [7 - SPE) .—2(8—p)C+28y ¢ 
(A’) € + 16(p + 1) (: Ps a € 


we have obtained, from the results almost equals of the equations, putting 


4096«"*%' instead of 


: 17.19 QP). 
o—2(8—p)C +28» o 


a new possible mathematical connection between the two exponentials. Thence, also 


the values concerning p, C, /- and @ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fg= 1/2: 


e C+ = 4096e 718 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 
mv 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 


For 


exp((-Pi*sqrt(18)) we obtain: 


Input: 


exp | —1 J 18 | 
Exact result: 


34/3 9 
i 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10-° 


1.6272016... * 10° 


Property: 


=3 Poy 5 
e **" is a transcendental number 


Series representations: 


— oi -k(12 
aoe v1? r™ a 
anv 18 mV 1? Deeg | 
f = £ 


la — (-2) Pak 
e"¥'® _ expl-ay 17 >, a 


k=) 


ay™,Res 1 .17*r{—+—s|1(s) 
=I v 18 i 4 q "J | “ 
£ = exp} - 


ZW 
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Now, we have the following calculations: 


e+ = 4096e—7V18 


e-™V18 — | 6272016... * 10%-6 


from which: 


*_ e-6C+b = 1 6272016... * 10°-6 
4096 


0.000244140625 e~6°t+? = e-*V18 — 1 6272016... * 10-6 


Now: 
In(e~*¥"8 ) = —13,328648814475 = —nV18 


And: 


(1.6272016* 10-6) *1/ (0.000244140625) 


Input interpretation: 


1.6272016 1 
10° 0.000244140625 


Result: 


0.0066650177536 
Q.006665017... 
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Thence: 


0.000244140625 e6C+# = e-tv18 
Dividing both sides by 0.000244140625, we obtain: 


0.000244140625  _6cig _ 1 Se | 
0.000244140625 ~~ 0,000244140625 


e~©©t? = ().0066650177536 


((((exp((-Pi*sqrt(18)))))))* 1/0.000244140625 


Input interpretation: 


] 


ee) 
P| Ty 18 | 0.000244140625 


Result: 
0.0066650178S... 


0.00666501785... 


Series representations: 








exp(—a V 18 | | | — yiy 
ee = 4096 exp|-a y 17 2; iz | 2 
O.0002441]417 I. 

ko 
exp(—a V 18 | | i 1) a ele 
———_—. = 4996 exp]/- 17 Seen esi 
0.000244141 | = rae ki 
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exp(-1 V8 | | «Lye Res, 14; lL fs — s)T(s) 
—————. = 4096 exp} - — 
0.000244141 2Wa 
Now: 
e©L+® = () 0066650177536 
PPT ! 
exp(—a ¥ 18 | 0.000244140625 = 
_nv 18 | 
0.000244140625 
= 0.00666501785... 
From: 
In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 


log(0.006665017846 190000) = log,(0.006665017846190000) 


log(0.006665017846 190000) = logia) log, (0.006665017846190000) 


log(0.006665017846190000) = —Li1(0.993334982153810000) 


Series representations: 


* (-1)* (-0.9933349821538 10000} 
log(0.006665017846190000) = -\" ————eeer— 


k=] 


arg(0.006665017846190000 — x) 


2 
= (-1)* (0.006665017846190000 — x} x* 


lo @(X) = Zz, ns ro] i] 
k=] 


= 


log(0.006665017846190000) = 2: x| 

















arg(0.006665017846190000-—zo)). (1° 
log(0.006665017846 190000) = ———— log| — + 
“AaT ay : 
arg(0.006665017846190000 — zo) 
log(zo) + ns log(zq) - 
rill 
= (-1)* (0.006665017846190000 — sp)" 25" 


Neat 


ke 


k=1 


Integral representation: 


"0, 0066650 1 F846100000 l 
logi0.006665017846190000) = | a 
wt ] 


In conclusion: 
—6C + @ = —5.010882647757 ... 


and for C = 1, we obtain: 


d@ = —5.010882647757 + 6 = 0.989117352243 = ¢@ 
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Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 








7 _ 
=" =]-—__*_____ = 0.95 68666373 
—l)V¥5 -—@g+1 . 
(p-1) : i = 
1+ ; 
e” ‘a 
1+ 
I+.. 
a: en 75 
J5 e727 5 
—_ -—S— - * = e325 
143) J p°4/5? -1 |+-———— 
entavs 
1+ 





lL +. 


(http://www.bitman.name/math/article/102/109/) 





The mean between the two results of the above Rogers-Ramanujan continued 
fractions 1s 0.97798855285, value very near to the y Regge slope 0.979: 


vw | 3 | me = 1500 | o979 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 
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((1/(139.57)))41/512 


Input interpretation: 


-—— 


S12) 
\) 139.57 





Result: 
0.99040073270864402755097375571330141546073279617855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 





2 e*5 
—___*~_-gy41 14 anh 
14+4//p°4/5? -1 ia 

etavs 
1+ 
I+... 


From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 


We have: 


20 2€e2 
i TT —— 





h? 


7 (2.7) 


5 Fe? 





wale 


i= 
a 
we obtain: 


(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(P1)*2*e*(2*0.989 1 17352243))))) 


Input interpretation: 


O8O117 i 
7 po BOLL Ysa2243/2 


_ 4 16 2©0.989117352243 
1+ | l 3 e 
Result: 


0O.83941881822... - 
1.4311851867... i 


Polar coordinates: 
r= 1.65919106525 jradiu 4— -59.607521917° (ancle 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = (Aen = 1164.2696 1.e. 1.65578... 


Series representations: 


7) eo B91 1 73a522430000/2 


2 0.98911] 73522430000 
. . l6e 
1+ 1 — Sm 
\ 3° 
y po 40455867612 15000 
1 
: | eel 978234704486000 yk j_ el 978234704486000 \-k ( = 
+ 8 i (BY (a 
\ k=0 72 : 
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y ce S891 173522430000/2 


2 0.98911 73523430000 
. 1l6« 
1 + 1- SEE EE 
31 
7) po? 455867612 15000 


| (3 p1.978234 704486000 yk, 4 
, i 161-9 782347044 86000 16 j 
+ — 


= 
as 16 J r= # Z 1K 
a72 k=0 k! 
7) puree 1 1¥3a922430000/2 


gee 898911 Fa5224390000 
ee elena 


1+ 
\ 35 
7 
9 pf 40455867612 15000 
. OF89947 
(-1 (-}} recy | aa 
1+Vgq a. aL an? | 
k=O I 
far |net (27, €E/R an: | = | 
From 
h? 





we obtain: 


e(4*0.989 117352243) / (((1+sqrt(1 -1/3* 16/(P1)42*e%(2*0.989 1 17352243)))))%7 
[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 117352243 )))+5* 16/(P1)42*e4(2*0.989 1 17352243) | 


Input interpretation: 


et O.O891 17352243 


aS J 

1 16 OBO11LT | 

[1 +1 ——_= i e 0.9891 17352245 
a 





on 


’ | 1 
| = 16 a O89 117352245 


| | 289117 
lo / 1- 2°0.989117352243 





tod | 
aslo 
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Result: 
SO.84107889.,. — 
20.34506335... : 


Polar coordinates: 


r = 54.76072411 (radius), @ = —-21.80979492° jangle 


54.76072411..... 


Series representations: 


| % 
| 16 e 0.9891 173522430000 5 16 eo 0.980] 173522430000 
te) — 


\ 3 r 


| 7 
| l6." 0.98911] 73522430000 
4. 0.88911 73522430000 ! 
€ /}l4+ ,)1- 


\ 32 


a OS 4704115458000 3.0564604ns07T2000 2 3.0564604ns07T2000 2 
2 |40 @ +Zle x tle 7 


| SEES) (eI 
ke JI! 


| 
\ 300 bon 16. } 
ee | 7 
7 | 16 p 7823470448 6000 ‘an 3 4k pb 7823470448 6000 1k 1 ‘ 
x” |1+,| -——_.—_ si +} — 2 | 
\ 30° i +16 1 ke 
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| 16 e 0.889] 173522430000 5 l6e 0.089O1173522430000 
oR Gy Ce cca), 


\ 3x7 a 
—$<<—- = = 
4-0.9891172522420000 | | | 16 pe 0.989] 1735224350000 
ote he TS Fe 
it 3 x 


a OS 47041135-45 8000 , 3.O564604n807T2000 2 3.0564604n8072000 2 
2/40 ¢ +2le x tile ue 


et whee de dee tee 7 1.878234 7044 86000 .—- 7 
[iscomramn = (Sh ene 4D 
\ 3x = ke! | 


16 
| - 


3x7 ks 


| | ax Seneaaaneaennna. ak y gl-978234704486000 ,--; 1, 4 

LOTa234704480000 ¢ _— ——————— =2 

al,, |_16« & Fig) (==) Eh 
\ k=O 


3 x* x 


[———_.. 
| 16 e2  9-9891173522430000 
pt 0.9891173522430000 i i ee 


| 16 ep 0.88911 73522430000 5. 16 e 0.0801173522430000 


1- 
\ 3° 


5 23470411345 8000 3.956460408972000 2 3.95 646040 8972000 
2/40 e +Zle x +Zle 


1’ 16e) 9 78234 7044 86000 7" ' 
© CF (3), (1 Se _ sa aah 
z 7 2 i 7 so 
Pym $2 st 
k=O) 


kK! 
7 a ake Ly fa 16 @ 278234 7044 86000 wk 7 
afi. eg EE a 
iT 1 T 4 Zo > Sn 
| k! 
k=O 
tor (not (7, ER and - 


From which: 
e(4*0.989 117352243) / (((1+sqrt(1-1/3* 16/(P1)42*e%(2*0.989 1 17352243)))))47 


[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 1 17352243 )))+5* 16/(P1)42*e%(2*0.989 1 17352243 )]* 1/34 
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Input interpretation: 


Pu 0.9891 173502245 








16 5..9.989117352243 16 9..9.989117352243 1 
—\~ — »¢ +5 —e = 


34 


Result: 
1.495325850... — 
O.59838427161... i 


Polar coordinates: 
r= 1.610609533 (radius), @ = —21.80979492° (angle) 


1.610609533.... result that 1s a good approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 





16 e 0.9891 1735922450000 





5 lobe 0.9891] 1735224500000 


43/14. + 
3x ne 


] — 





7 
16 e 0.9891 173522450000 


37% 





ze 0.9891 173522450000 I +.J1- 


- 0.934041 134580 ‘ 3.99 6460408077 0h) a 


40) 


+ Al 


3. 950-469408972000 2 
+2le ri 






16 pi 278234 704486000 o., 4] } | pl 778234 704486000 } | 


32 tr = 


1 
2 
k 





Vy 


ox 2 4k pl 78234 704486000 -k yl 
317 Dis) [+ wr | H 


_ 16 @ 2 278234704486000 
l/r [1+. 
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lbe 0.9891 173522450000 5 lhe 0.9891173522430000 


4 


3x nm 





16 e 0.9891 173522450000) 


1 = = 
3x 





4.0.9891173522430000 | 
€ / S4]1+.| 


6 .93-470-4113-458000 3. 955469408972000 2 3. 955-469408972000 2 
40 e Fa Tv e Nv 


+ 31 


+ Al 





| 34k ph 978254 704486000 —k l 
16 pl:978234704486000 sis) (- <<. —} (-1), / 
! 
37° = k! 
sah a 3 kf ¢l-978234704486000)-k, 1, \7 
16 e1-978234704486000 (~~) a | (->), 





377 =, k! 





lobe 0.9891 173522450000) 5 16 e2 0.989911735224730000 


+ 


31 7 





16 e 0.9891 173922450000 


1 — _ 
37 





_ seme | 34])14_| 


‘i 9.934041 13458000) r 3.99 0469408 07200) a ‘ 3.99>469408 977 20h) 


40) + 21 + 21 


1.97 82354704486000 E 
‘ om (-1)* ear (1 iy Ese ee oe — Zo | a 
= dl by k! ) / 
k=0 


1L.978234704486000 
A Ae a" ace 
l/r | 1+ ¥ Zo » T 

| k=0 


k VW 
- 20] Zo. 


for (not (zp €R and -—m1< z, <= O}) 
a a 


Now, we have: 
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(2.10) 





b = 0.989117352243 


From 


| 2ZEe 2 
~20 _ € 





we obtain: 


((2*e4(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e*4(2*0.989 1 17352243)))))))) 


Input interpretation: 


1 ¢ 0.9801] 1¥3352243/2 


1+ V 14 : (4 [4 x?)) e 0.980117352243 
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Result: 
0.382082347529... 


0.382082347529.... 


Series representations: 


5 »-0.9891173522430000/2 
a _9 i -0-40455867612 15000 


| 
(4 2 yer 0.98911 73522430000 


| I 
1+.) 1+- 
\ 3225 
- 2 aaacnadecaee 2 
| Ae L.OT823470448 6000 r 


1+,/ 


(ZY (e 1.97823470448 6000 “y*| 
\ 75 ) . 


A 


Yee ee 


k=O) 


9 p0.9891173522430000/2 
e _9 f p0-40455867612 15000 
eS  Ct~—“ SS 
| 1 t 
i472) e2 0.98911 73522430000 


L+y 1+ — 
geo 


——— 
| A pl -97823470448 6000 


1+,| —————__ 
\ 75 = k! 


on ih | ee ak 
oo (- B (e 1.9 7823470448 6000 yt (- ) 


i 0.9891 1 73522430000/2 


jag )er O98 8911 73522430000 


i} 
(4.n*| 
a doe ar 
2 


(0k (-5), [14 * | 


el 978234 704486000 | Kk 
=f _seateeielceeaieeaiaie a a l = 


pb 40455867612 15000 1 
+ 5 Pe. 
a k=O) [1 


From which: 


1+1/(((4((2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e*%(2*0.989 1 17352243))))))))))) 


152 


Input interpretation: 


1 
1 + | 
A. 9 20.9 891] 7sS2243/2 
—— 
1+) 145 Fra 1 ee =0.98911 7352243 
Result: 


1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = esas = 1164.2696 i.e. 
1.65578... 


Indeed: 


- ,\l/4 
Gros = P-4QUS =(V5 +2)" (> : (VOT + 10)'/ 


. 1/6 


x (cas0v5 + 29/101) + 1/ 169440 + 7540V505 










‘Thus, it remains to show that 


105 + 5505 
& 


113 +. 51/505 
5 + 





1307/5+29,/101)+1/ 169440 + 7540505 =| 4 
( ) 


which is straightforward. 





Series representations: 


1 


1 ess 
4 (2 ¢- 0.98011 73522430000/2) 


—— 
2) 2 0.98911 73533430000 
| \4 mm | o 


14,{ 1 
mye 3.25 
-0-4945586761215000 4 


| A gh 978234704486000 2 
14 — = geapa676l215000 ff FE 


8 8 \ 75 


(=y ee - " | : | 
7 k 


k=O 


il 


_—— re 
4 (2 p-O.9891 1 FAS 22430000) 2 |) 


ee 

2) 2 0.9891173522430000 

1+ | Ae 2! | hailing 
\ 3x25 





pb 404558676 1215000 1 





| 1.97823470-448 6000 
eu tess 867612 15000 te nw 


1. <<< 
a) a) fo 
™ (-2)° (e1.978234704486000 ,2)-k & 
= k! 
1 0.49455867612 15000 
Ln 
4 (2 ¢0.9891173522430000/2) 8 


eoaeaoaQqQqqqqwqq eo 
| (42) er  O.88911 73522430000 
1, i 
SE 


ays PET 
1.278234 704486000 _2 & 
l « (-1)° (-=) (1 + =< - 20 | zon 
ee pl 40455867612 15000 Zo >. 2 ik 7a 
3“ V 

k=O 


for (not (zo eR and -w#< Zp $0} 


k! 
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And from 


A... | 
1 + = — 13Ae7? 








we obtain: 


e(-4*0.989 1 17352243) / [1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 | 17352243)))|47 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e%(2*0.989 1 17352243)))- 
13°*(4P142)/25*e*(2*0.989 1 17352243)] 


Input interpretation: 


e 40.9891 1 7sa22435 


Pel 


t _ 7 1+ : fe (4x7) 0.989117352243 | 


a ‘ . 4 I =. (42°) p20.989117352243 _ 44 E [4x°)) Pm: 0.080117352243 | 
“4 \ gla5* a5. 
Result: 


—0.034547055658... 


-0.034547055658... 
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Series representations: 


| 2 0.9801173522430000 
alta. ' = -= 4. x2) 13 92 0:9891173522490000 
| (4 7?) e ° 0:9801173522430000 j 


ne 0.9891 173522430000 ! 1+ [14 ! 
| 3% 25 


\ 


| , 7 
_||49|_25 p L.O7823470448 6000 Pa ne 646040 8972000 = 7 


| A ol 97823470448 6000 a 


95 P 1.07823470-448 6000 | 
\ 75 


% air 1.97823470448 6000 “y+ 
€ iT 


du 


1.978234704486000 2 0 | 
| ae a. =} oes 2 | 


{ 5.347041 13-45 8000 
| 25 £ 


| 


> a De 


7 


Se ha js 


¥O = 4 


ak 
-—— 
2 0.98901 173522430000 , 
|} (4a*)e Jt (4 x?) 13 92 *0.9891178522490000 
25 
es ee ee ee eS ? 
(47) e7 0.98011 734522430000 


42|1+,/14 
ai x25 


1.O7823470448 6000 3.O56460408972000 2 
—||42 |-25 2 +52¢ r 


So 
A pl 97823470448 6000 a 


. | 
ie 1.97823470448 6000 | 
\ 75 

1 


kc —K 
S| | 1.07823470-448 6000 x | =! 
Ztk ! 95 9.93-4-70-4113-45 6000 


i ri 
2 en Se |) 
k=O 

k 7en34" =; 
( =| (el? 823470448 6000 ec (-), 


-—————— 
1.O7823470448 6000 oa | — 
| 4¢ ia 3 


1+,| ——______ : 
\ 75 = k! 
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(4 x7} e* 0.8891 173522430000 


) fe ae ee 
AQ}14 | 1+ oe (4 2° | 13 a 0.9891 173522430000 
\ 25 : 


oxdZ5 


i. co as Wa nuuen consonance 
_A.0.98901173522430000 | | [4x7] e 0.9891 173522430000 
e Oo Altaf. —_—_— <_< 
i 3 «25 


1.07823470448 6000 . 3.S56450408072000 2 1.07823470-448 6000 
—||42 |-25 e +527 ¢@ x —-25¢ 


| ak if 1) i] 4 el 9782347044 86000 r= 7 wie =" 
fe, > nae = Alas 
ae ki! / 
=f) 


si 9.934704113-45 8000 


— « (-D* (-2) (1+ ree - zo) ask 7 
l+¥ Zo 2, a 


k=O) 


From which: 


AT *1/(((-1/(((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))])))))))) 


Input interpretation: 


Sih ar ie pe tO. 989117352243 
47)-|1/ 1) SS 
| q 
, oF ee \ _.260,.980117352243 
p+ Ja-2(2 (4n”)) | 


42 1+ 1 + L (— (4n7)) <4 0.989117352243 _ 
Yo gla. 


7 


13 (— (477) <4 0.989117352243 
20 | 
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Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


| (4 2) e2  0-9891173522430000 


+. | 1-4 — — _ - 


_|4a7 | 1 / e74 0,9891173522430000 | 49 | 4 
| \ ax 25 


i | 
SE (4 a 13 Ps 0.880] 173522430000 / 


oe ee 
| 4 12) e@ *0.9801173522430000 


ta .(1e ee 
ryt 3.25 


O7823 o OF 
1974 15 er 78234-70448 6000 452 eo 5646040 8972000 a” _ 


r 2... a 
1.07823470448 6000 
Ji p 97823470448 6000 | 41e0ee 


\ 75 


s (73 ¥* ( 1.978234704486000 _2\-K 
ee ‘ =| 


f 5. O3S4-7041 1345 8000 
i |275 ¢@ 
! 
=O 


| 


eo a 


1+, | 


———_____—— 
A pl-97823470448 6000 — = (2 
\ 75 


} eo — \" | 
A # 


ee 


k=O 
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(4 p2) 2 0:9801173522490000 


-|47 /1/ _-# 0.9891173522430000 | 45] 4, | 7” 


ox 25 


~ (4 x} 13 Pe 0.98911 73522430000 i 


| |e" 0.8891 173522430000 


LA Le —— = 
i 3x25 


7 7 
1974]-25 er 823470448 6000 +59 p23 646040 8972000 x = 


i rer 
| 1.07823470448 6000 
1.97823470448 6000 | a 
25 @ 12 eens as 
\ 75 
7 k& ; P 
5 (- 2) (ee x2)* (-+) 
ey MA NK I 95 pi 93470411945 8000 
ke! 


k=0 | 
| | | 75\K » 1.07823470448 6000 Se a 
| 4 pl-978234704486000 2 aru, (e x | ee 

L445] i L,) 


\ 75 = k! 


x |e" 0.9891 173522430000 


ee er 


_|47 iy i e 4 0.9891173522430000 | 49 | 4, 
a; \ 3x25 


oe (4 x | 13 Pe 0.98911 73522430000 f 


7 
| (4 p2) 92 0.9801173522430000 


1+ 1+ 28 — 


1 1.O7 823470448 6000 3.956460408°072000 2 1.O7823470448 6000 
1974 |-25 e +527 ¢@ yr —-25be¢ 


| . 1.978234704486000 _2 k 
1 4 
« (-1)° Pak (1 = 75 : - 20 Zo 
ai , / 
/z0 >, 7 25 
k=O) : 
§.93470411345 8000 
1.978234704486000 _2 ko 4y7 
k ( l ( 4¢ I -k 
or (—1)" (—=], (1 + —————— -29| & 
| lcs 2h 75 0} 0 
1+ ) 20 ki 
k=O) : 
for (not (Zo €R and -w< z9 S$ 0} 
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And again: 


32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P142)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))])))) 


Input interpretation: 


4 0.989117352243 
32 


OF 
, 


Lfl jf4_2y OR0117 ? 
1+./1+2 (+ (427) e? 0.989117352243 
V 3425 * 


/ . ls 1 I~ (4°) o20.989117352243 4g (— (42°) ot conn 


+2 V 34 





Result: 
—~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... 1s very near to the value of Cosmological 
Constant, less 10°” , thence 1.1056, with minus sign 
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Series representations: 


[ a) 2 -0.9801173522430000° 
25 o4 0.9801173522430000 49\14 | Pe i si aaa 
\ 3x25 


/ 


= (4 x* | 13 e 0,989] 173522430000 f 


[— 90 er ee 


(4°) e7 O.9891173522430000 | 


SS ar — 


T oO OF 
1344 |_235 Ped. 823470448 6000 eo a 5 h46040 8072000 eS _ 


a ee 
1.07823470448 6000 
95 ¢)978234704486000 | 4 ¢ nr 


\ 75 


,} (= y ace x \* | 
k=O 


I, : 
| 1.97823470448 6000 on 
| c. icaiaiias i |= } genera we * | | 


f 5.034704113458000 
| | 25 @ | 


ae oe ae 


eee 


1+. 
\ 75 a\ 4 
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ao 0.9891 1735224350000 AD le | 1+ ! 
\ 3.35 


2 (4.7) 13 &* 0.9891173522430000 ||| / 
20 | ; 


(4 — | e 0.C89° 1173522450000 
1+./ 1+ —Mm —__ |! = 
\ 3.25 


1944/95 e L.O7823470448 6000 452 en 2a bsbe40 8872000 _ 


1.27 823470448 6000 
1. 278234704448 6000 | 4 etommseraastona 52 
25 ¢ ee 
\ 7 
l 


- (- 23)" (e1:978234704486000 2)-k (2) 
! El] || og ,.5.934704113458000 


2 


a\ 4 
Sy 


=O 
| | | 75 \K ) 107823470448 6000 - jf 1 
pogroms ; ara (e x | aol! 


k! 


7 


1+ : 
| \ a k=0 


| (4,2) 2 0.9891173522430000 


35 07° 0.98911 735224350000 AD 1+ | l+ / 
\ 3.25 


i (4 x} 13 Pe 0.98911 73522430000 ! 
95 i; 


7 
(4 y2) 92 0-9891173522430000, 


1+ )t+ =r 


1.07823.470-4448 6000 3.0564604n8072000 2 1.07823470-448 6000 
1344 |-25 e +527 @ x —25e 


el 978294 704486000 2 kg 
ra 20 2 


« 1 (-2) 12ers 
V zo 3 2 tk 7 75 / 95 
k=O ° 
5.934704113458000 
1k a) (1 _4 ——re re zo) zak 
1+ Zp > 7 
k=O ° 


for (not (Zo €R and -»< z95 0) 
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And: 
-[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|*7 * 


[42(1+sqrt(((14+1/3*(4P142)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e4(2*0.989 1 17352243))]))))]A5 


Input interpretation: 


3 —4 0.9891 17352245 











—|32 | - a 
1+ i 1+ a1; a = (4x°)e p2'0.989117352243 
l l af | oF 
c af | 1+ 4 5g 4)? 0.989117352243 _ 
ge! Tt en 
[= (427). 9891173522 
Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gsos/G1o1/5) = 1164.2696 ice. 1.65578... 
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Series representations: 


Fak San eae ineanons: 


| (4 x) 2 0.9891173522430000 
+,| 1+ 


\ 3x25 


—4 .0.9891173522430000 
—|| 32 e 427 \1 


1 Ape eee / 
a6 , / 
——_—_—____________—_ 


| (4 a2) @7 *0.9891173522430000 
1+,/1+ : 


Vo BBE 


i a2 ea 
| | A, L.OT823470448 6000 a 
4385 270057 140 224 |-25 +52 ¢ 9782844486000 52 _ 95 \ as 


5 

oe 1 \ 

3 (= y ( Love2347044e6000 2)\-* | = | / 
ete ri a 2 

io 4 EK, 


re 
| A pl 97823470448 6000 


7G GIe eo 14+ | 
\ 75 


2) 
‘ (ey L.OF823470448 6000 2 | | 
€ aT 
4 


& 
Pe od pe 
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| nx} 2° 0.98911] 73522430000 


32 et *0-9891173522430000 Jagla4 144 | 
ox25 


1 (4 x} 13 Pe 0,089O1173522430000 } 
95 / 


7a 
| (4 92) 92 0-9891173522430000, 


oe 
* ° 3.25 
| 4 pl 978234704486000 2 
25 .| 


4.385 270057 140 224 |-25 +52 @ 77823470448 6000 | 2 \ 75 


(- se \ (e 1. 97823470448 6000 yh e ! ) 5 | 
| 


y 
b=0 k! 
0765 695 ol? 78234704486000 |. | | 4 9} 978234704486000 2 
\ 75 
35 


7S ¢ Lovezs47044e6000 2)-k (1) 
( ral le ) | ah 


s = 
k=0 k! 


Pome 0.08911 73522430000 AD 1+ 114 
\ 3.95 


ae (4 x} 13 Pe. 0.S891 173522430000 i 
25 | 


Fy 


| 
1+,/1+ Ta0E 


\ 


4A 385 270 057 140 224 |-25 452 @ 9782347480000 72 
| [- 1" 4 ol 78234 7044 86000 r= i ft 
or (—1) eel [1 + a2 — 20 | Zo 
| 


25m ) = 
=O) ° 


9 765625 e¢ 19, 7823470448 6000 
a5 


1.978234 704486000 _2 is ! 
rl “d 
+= —— — Zo Zo" 


te Pak (1 | 75 
1l+-¥ Zo = 
k=O ° 


tor (mot (Zzg€R and —-o 
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We obtain also: 


-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


po 400.989117352243 
— |}32 


Fr 


, TTT 
| fla 2) 2 79599 
\ 1 4 y 1 +2 = (4x7 )}) 0.989117352243 | 


ala 4 : 
| x "3 


1 2, 20,.989117352243 
[4x° |le - 
25 7 ‘ 





13 (— (42°) 2 0.980117352243 
Loo : 





Result: 
a) 
1.0514303501... : 


Polar coordinates: 
r= 1.05143035007 , @=-90° 


1.05 143035007 
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Series representations: 


[ee 
(4.n*) ee 0.0891 173522430000 


ao 0.9891 173522430000 AD iy: l1+ 
\ 3.25 


! 


=| 4.x”) 13 2 0:9891173522430000 | 


—. ee 


| (4 a | ee O.88O 11 ¥ss22430000 


ee re ae | re 
‘yO 3.25 \ 
-—— 
OF 60 
95 _ 59 »)978234704486000 2 | or | 4 p 197823470448 6000 _2 
\ 75 


in | oo 


k=O) 


“675 Vl i 
y (= Lovs234704486000 2)\-« | 4 | /| 3.05646040 8072000 
| e | ite 
k=O 4 Ky 
et + 
Le | 4 go eee nm 1 3 | Plaid i : 
\ 75 4, k 
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| (4,2) 2 0:9801173522430000 


‘Ve 0,S89O1 1735224350000 AD 1+ las 
\ 9x25 


~ (4 x” | 13 Pe 0.98911 73522430000 i 


J (a y2) 92 0.9801173522430000 : 
ia 
\ 3.25 5 
ae 


860 | A p 197823470448 6000 r 
35 _ 59 el PrRss4 70448 oo a P= a fe ae 


\ 75 


ake Hi 
en al | 


vk | | 
= (->) eo 1: 97823470448 6000 n)* (-2 


ke 
1.O7823470448 6000 
3.95 646040 8972000 | 4 ho7nanaossnso 52 
° ; i. 


oo (- 23)* (¢1.978234704486000 x2\4 (2 ) 7 
Kk 


k=O) 


| 4 y2) ¢2 0:9801173522490000 


—4 » 0.9891173522430000 | 
32 e 427 /1+,| 1+ 


ox 25 


= (4 x”) 13 e 0.989] 173522430000 i 


| (an) 2  0.981173522430000 )' 
th Wag ed et ss 


\ 3.25 
8 | ee 
ae Jay 95 59 ,1978234704486000 2 
: . 1.978234704486000 _2 I 
« (-1) (-), [1 + $2 - 20) zo 
kat) 
93-956460408972000 
1\ f, 4¢1-978234704486000 _2 Lg A 
| = iy ak i. - 20} Zo" 
k=O) 
for (not (zp €R and -#< zp <0) 
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1 / -[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13°*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


p—400.989117352243 


1 =A 1 (4 x*}| pe 0.98911 7352243 | 


\ | fey l+- Pare 


| 


1+ 1+ : = | = (42°) 0.9890117352243 _ 


\ 





ed 2, 260,0890117352243 
— |4nr° lle 





Result: 
0.95108534763... i 


Polar coordinates: 


r = 0.95108534763 @ = 90° 


i 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is aresult very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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: 
= | -—_*_____ = 0.95 68666373 


Vo-1v5 —o+1 1, 





Series representations: 


a retercesers 


! | (4n7)e 0.9801 1734522430000 
; —} 0.8801 175522430000 , ! 
-|1/] |}|32¢ ao) te 


\ | \ 3.25 





i (412) 13 @2  0:9891173522430000 / 
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/ 
eS, 18 
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| _ | | 4 -1978234704486000 _2 
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— | le a an | 
A ke ty! 


—-—————— 


1.OF823470448 6000 
p25 bs be40 8972000 ie | 4 


\ 75 


y Py 197823470448 6000 ay*() | 
a) | ane 
a’ JK 
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| (4 2) 92 0:9801173522490000 


= 1/ aa 0.9890] 1 73522430000 AD|] 4 | 1+ 
| \ 3x25 


we (407) 137 0.9891173522430000 ||| / 


| (4,2) 92 0.9891173522430000 : 
1+.) 1+ ——_————_ z= 
\ 3.25 
—— 
| | 4 el 978234704486000 _2 
2 5 | 8 f21 95 _ 59 gp} 97823470448 6000 495 \ ee 


I. | | 
a |-=) (@1:978234704486000 ny | l 


ma = 
pie alk | 
a ne | 


= 


4 1.OF 823470448 6000 ne 
poe bs6edo 8972000 a: | ee 


fo 
3 (- = \ (een yt (_ ; ) 7 


2 kj 


k=O) 
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| eg 2) 2 0.9801172522430000 
_|1/| |||9a 9-4 0-9891173522430000 | 45] 4, | - ae eee 
\ ax 25 95 


Za 2. 0.98°11735224350000 i 
(4 iv } l3e } 


! 
‘ ra Pa 
(4 n7} e 0.98911 73522430000 


14.f4-0048 Yn 
*yit 3.25 


7 5 | 9 [21 55 59 p) 978234704486000 2 or | x0 


| 1.978234 704486000 _2 bk 7 


7 ke! | 


: 3.95 646040 8972000 


i 
1+ V zo ) 
k=O) 

2.978234 704486000 _2 


alg (->), (1 ,4 : - at 7 


ke! 


ror (nat (zgeR and —w< 7, <0} 


From the previous expression 


7 40.9891 1Ts522435 





fi 


1+ 1+ 1 | — [4 2°) e 0.98911 7a52243 
2425 





49114 i L+ 1 (— (42°) |e" 0.989117352243 49 (— (42°) |e" 0.980117352243 
| S\25 5 a5 


= -0.034547055658... 


we have also: 
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1+1/(((4(2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
4+ gy pO. 98911 P35 224a72 
1+, 145 (35 (477 je 0.989117352243 
Result: 


1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———_..... — 0..0345470556580000 = 
4 (2 ¢ 0.98011 73522430000/2 ) 


Ss 
| (4 le 0.989] 1 73522430000 
at 1+- 


a2 
0.40455867612 15000 


| - 
0.9654529443420000 + ——— +e 0.49455 86761215000 
| 4 @ B7RRSHroNeeOO . (= y lal ala x " | ; | 
\ oa k=0 4 ke 
1 
1 + ——___________- _ 0.0345470556580000 = 


4(2 @-0.9891173522430000/2) 


EE 
| (4 y= le 0.98911 73522450000 
| 14> 


ty 
e 40455867612 15000 


1 
0.9654529443420000 + — = + : pl 40455867612 15000 
7s Ky Love2347044g6000 2)-k / 1) 
=, le =] ak 


a™25 


aT 
A pl 97823470448 6000 x on 


| 
\ 75 = k! 


1 


1 <A. -- 0..0345470556580000 = 
4 \2 p09 8911 73522430000/2 | 


SS ———_ A 
| (472) e2 © 0.9891173522430000 
14,| 14-— 
*y ° 325 
0.4945586761215000 


0.9654529443420000 + a Se : 


! ) 1.978234704486000 _2 kop 
wf (-3), (14 SR 
0.4045586761215000 | | S 2 tk 75 
8 k! 
= 
for (not (Zoe€R and -o< z950 
From 


Properties of Nilpotent Supergravity 
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor—to-scalar ratio r, consistently with PLANCK data, 
may also be described within the present framework, for instance choosing 
a(®) = iM(# + bbe™*) | (4.35) 
This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 
instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 
potential along the y = 0 trajectory is now 


M? 
3 


V = 





(1 —_ad e718) | (4.36) 


We analyzing the following equation: 
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i) 


M2 ¢ | tee 
v=—_—_— (1 — ag err) ; 
d= ha 
j=- yp- —. 

hey k 
pe oleh, veces 

We have: 


(M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k)) |*2 


1.e. 
V = (M“2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- 
sqrt6/k))|42 


Fork =2 and o = 0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 





e v5 e*5 
= ] —-——————__——_ = 0.999 1104684 
J5 e72avs 
1+; p/5° -1 a i 
1+ 7 
1+... 
we obtain: 


V = (M%2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991 104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))]42 


Input interpretation: 


v= 
Me b 6 62 YI V6 | v6 VV" 

—|1- - — ||0.9991104684 — — |exp|- — ]0.9991104684 - — 
e V6. 2 2 |} 


a1 
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Result: 


1 
=; (0.0814845 b + 1)" M* 


Solutions: 


995.913 {- 0.054323 M* + 6.58545 x 10719 y m* 


b= 12 


Alternate forms: 


V = 0.00221324 (b + 12.2723)" M7 


V = 0.00221324 (b” M* + 24.5445 b M> + 150.609 M*) 


a 
M 
~0.00221324 b* M* — 0.054323 b M* — = +V=0 


Expanded form: 


2 
M 
V = 0.00221324 b* M* + 0.054323 b M“ + ae 


Alternate form assuming b, M, and V are positive: 
V = 0.00221324 (b + 12.2723)" M* 
Alternate form assuming b, M, and V are real: 


V = 0.00221324 b* M* + 0.054323 D M* + 0.333333 M- +0 
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Derivative: 


db\3 


asl 
<|(- (0.0814845 b + 1)° Mm} — 0.054323 (0.0814845 b + 1) M~ 


Implicit derivatives: 


db(M, V) 
av 


ab(M, V) 
am 


Mb, V) 
ave” 


aMib, V) 
ab 


avi(b, M) 
am 


av(b, M) 
ab 


154317775011 120075 
36 961 748 (226 802 245 + 18480874 b) M* 


226 B02 245 
18480 874 


7 M 


154317775011 120075 
2 (226 802 245 + 18480874 b)* M 


16480874 M 
226802245 + 18480874 b 


2 (226802 245 + 18480874 b)* Mf 
154317775011 120075 


36961 748 (226602 245 + 18480674 b) M? 
154317775011 120075 
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Global minimum: 


1 
min - (0.0814845 b + 1)° mM} — 0 at(b, M) = (-16, 0) 


Global minima: 


(b 2) (0.9991 104684 — ve) caf 


1 v6 
min{ - mM“ |1- 
3 evo 
7 226 802 245 
16460874 
= | 2(o.9991104684-*>- 
(b 2) (0.9991104684 - **) exp] - ———_—— 
1 
min{ - M*|1- 
3 ev6 
or M=0 
From: 


295.913 [ 0.054323 M* + 6.58545 x 10719 y Mm" 


a nl a 


we obtain 


ay 


} = 0 


(225.913 (-0.054323 M42 + 6.58545x10%-10 sqrt(M‘4)))/MA2 


Input interpretation: 


995,913 {- 0.054323 M* + 6.58545» 10719 y m+ 


Me 
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Result: 


995.913 [6.58545 «10°19 ¥ m* - 0.054323 M?} 


Me 
Plots: 
y 
0, 
oe 
a | 
10 | (M from =1 to 0.2) 
Mi 
08 -06 -04 -0245| 02 
0 
r 
0, 
oe 
5 | 
10 | (M from =4.6 to 3.9) 
! 2-15 2 


Alternate form assuming M is real: 
= 12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 


Alternate forms: 


12.2723 2 — 1.21228 x 10-8 y M* 


M2 


1.48774 x10°’ ¥ M* — 12.2723 M* 
M+ 


Expanded form: 


— Ss ss.—a se US 
Mf 


1.48774 x 10° Y¥ M* 
z 
Property as a function: 
Parity 
even 


Series expansion at M = 0: 


1.48774 107" ¥ M* 


: ~ 12,2723 | + O(M”) 
7 | 


(generalized Puiseux series) 
Series expansion at M = oo: 


=12.2723 


Derivative: 


| aT So 2 
220.913 [6.58545 x 10 M* — 0.054323 M 35597119715 


aif Me M 
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Indefinite integral: 


dif = 


995.913 - 0.054323 M* + 6.58545. 10°19 vy m* 
1.48774 107" ¥ Mt 


om [2220 M+ constant 
If 


Global maximum: 


225.913 [6.58545 x 10719 y¥ M* — 0.054323 Mw?) 


max{ Sr? = 


140119826 723 990 341497649 M 1 
CSO“ =_>- — 
11417594649 251 000000 000 


Global minimum: 


295.913 [6.58545 «10°19 ¥ M* — 0.054323 Mm?) 
min{ SS ee SSS = 
het 
140119826 723 990 341 497 649 


ee i ee 
11417594649251 000000000 


Limit: 


995,913 - 0.054323 M* + 6.58545 = 10719 y m+ 


Mm _—— = = 12.2728 
Mates M2 
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Definite integral after subtraction of diverging parts: 


«| 225-913 {- 0.054323 M* + 6.58545 x 10°"? y M* 


= = 177/23 1aM—0 
0 M2 


From b that is equal to 


995,913 {- 0.054323 M* + 6.58545» 10°19 y mM? 


Me 


From: 
1 a 
=; (0.0814845 b + 1)° M” 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M42 + 6.58545x10%-10 sqrt(M%4)))/M“2 ) + 
1)42 M42 


Input interpretation: 


295.913 - 0.054323 M* + 6.58545 ~ 10-19 y M4 


l 
— |0.0814845 «§ —— im Et MM 
3 MA 
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Result: 


OQ 


Plots: (possible mathematical connection with an open string) 


0-08 -06 -04 —02 02" M = -0.5; M =0.2 


(possible mathematical connection with an open string) 


\, | 
4 | i 
*, - ~—]4 | rs (Aa fee ee = tr 3 
', 7 w Tf | i Lr TrOM 4.6 ‘oO oo.) 
” ar | if 
1 | F 
‘, | Fr 
# 
Me ale : 
XK x 1 / 
le a 
“a, | ra 


——} =< M M=2; M=3 


Pad 
Pao 
A =" 


Root: 


lf = 0 
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Property as a function: 
Parity 
even 


Series expansion at M = 0: 


(Taylor series) 


Series expansion at M = oo: 


rf 1 \62194 
1.75541 107°? M* + o((— } 
i 


(Taylor series) 


Definite integral after subtraction of diverging parts: 


2. 
18.4084 {- 0.054323 M7 + 6.58545 = 10719 y m4 


"x l 
| = —_—<_ | 
o |3 Me 


1.75541x 107” M*|¢d@M =0 


For M =- 0.5 , we obtain: 


295.913 {- 0.054323 M* + 6.58545 10-19 y M4 


1 
= |9,0814845 x ££ A 4.11] a?” 
3 M2 
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1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)42 + 6.58545x10“-10 sqrt((-0.5)*4)))/(- 
O.5)42 ) + 1)42 * (-0.54%2) 


Input interpretation: 


; 995.913 - 0.054323 (-0.5)" + 6.58545 ~ 1077? y (-0.5)4 
— |0.0814845 3 —_-£-_@_@i— HH 
2 (=0.5)7 


(-0.5°) 


Result: 


~4.38851344947464545348970783378088020833333333333333333333... x 
10°" 


-4,38851344947*10°'° 
For M = 0.2: 


1 
: 0.0814845 


2 

295.913 - 0.054323 M* + 6.58545 10-19 y M4 

TS A 
MA 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x10%-10 sqrt(0.2%4)))/0.242 ) + 
1)A2 0.242 
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Input interpretation: 


295.913 - 0.054323 « 0.27 + 6.58545 » 10°!" ¥ 0.27 
| 2 


1 
— |0.0814845 —_ —-£-o_o Yl] xO 
3 0.2" 


Result: 


7 02 1621519159432 72556353 2534049406 3333393933 333393333333333333... x 
10-1" 


7.021621519159*10"" 
For M = 3: 
2 
; 225.913 - 0.054323 M* + 6.58545 ~~ 10°19 y M4 
= }.0.0814845 x 2-2-2 AA 3.1] 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 342 + 6.58545x104-10 sqrt(3%4)))/3%2 ) + 1)42 
a2 


Input interpretation: 


295.913 - 0.054323 « 3° + 6.58545. 10°’ y 34 | 
| an 


2 


i 
7 0.08 148645 ] 3 


qe 
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Result: 
1.579864841810872363256294820161116875 x 107-14 


1.57986484181*10" 


For M =2: 


2 
295.913 {- 0.054323 M? + 6.58545 ~~ 10-19 y M4 


1 
— |.0.08 174845 8 Noe] 
3 MA 


1/3 (0.0814845 (225.913 (-0.054323 242 + 6.58545x10“%-10 sqrt(2%4)))/2%2 ) + 1)42 
Pays 


Input interpretation: 


225.913 {-0.054323 27 4 6.58545 «10710. z | 
2 


0.08 4B 8 TTT mo 2 
qe 


tad | 





Result: 


7 02 1621519159433 72556353 2534049406 3333393933 333393333333333333... x 
10-29 


7.021621519*107!° 


From the four results 
7.021621519*104-15 ; 1.57986484181*104-14 ; 7.021621519159*104-17 ; 


-4.3885 1344947* 104-16 
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we obtain, after some calculations: 


sqrt[ 1/(2P1)(7.021621519* 104-15 + 1.57986484181* 104-14 +7.021621519*10%-17 - 
4.3885 1344947*10*-16)] 


Input interpretation: 


fi, ; ; 
Vis (7.021621519« 10°” + 157986484181» 10°” + 


7.021621519» 10-2” — 4.38851344947 10"'*)] 


Result: 
5.9776991059... x 107° 


5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10 ° that 
is equal to the following formula: 


op = Epl2 = ¢plp = 





We note that: 


1/55*(([((A/[(7.021621519* 104-15 + 1.57986484181* 104-14 +7.021621519* 104-17 
-4.3885 1344947* 10%-16)])))41/7]-(dog*(5/8)(2) /(2 21/8) 34(C1/4) e log*(3/2)(3))))) 


Input interpretation: 


bie : : “ay 
=z | (1/(7.021621519 » 10 4 1,57986484181 » 10°** + 7.021621519« 10°” - 


| log? (2) 
4.38851344947 - 10 !°)) * (1/7) - - 


: rl j 
2V2 V3 elog?2(3) 
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log(x) is the natural logarithm 


Result: 
1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 





Planck Length 
| 'AnhG 
lp =. 
a 


5.729475 * 10° Lorentz-Heaviside value 


Planck’s Electric field strength 





1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


68 = Ep, = gplp = 





5.975498*10° V*m Lorentz-Heaviside value 
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Planck’s Electric potential 





1.042940*107’ V Lorentz-Heaviside value 


Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°’) * 5.729475 * 10° 
Input interpretation: 


(1.820306 = 10°") x 5.729475 
98 


Result: 
1042 9397771935 000 000000 000 000 


Scientific notation: 
1.042939771935 « 10°’ 


1.042939771935*107 = 1.042940* 107’ 

Or: 

Ep * Ip’ /Ip = (5.975498* 10°°)* 1/(5.729475 * 10°?) 
Input interpretation: 


i 
a. 729479 


5.975498 10° 


10-2 


Result: 
1.042939885417075735560041347592929544 1554418162222542270500133... x 
107" 
1.042939885417*107’ = 1.042940* 107’ 
190 


Observations 


We note that, from the number 8, we obtain as follows: 


a 


64 


a 6 2KB 


1024 


True 


a? — 4096 


2 


g* 9° — 4096 


13 4 


2 =2x8 


True 


9/3 — g1902 


9. 97 = 8192 


We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 
is the fundamental number. In fact 87 = 64, 8° =5 12, 8* = 4096. We define it 
fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 


previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 


numbers in the Fibonacci sequence 
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“Golden” Range 


163514839 o> 
Mean 4 (2) 





+ 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to C(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 8°, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 
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Appendix 


Why a given “shape” of the extra dimensions ? 
[CRUCIAL, it determines the predictions for «, ...] 





A. Sagnotti — AstronomiAmo, 23.4.2020 21 
fon vA g 





From: A. Sagnotti — AstronomiAmo, 23.04.2020 


In the above figure, it is said that: “why a given shape of the extra dimensions’? 
Crucial, it determines the predictions for a’. 


We propose that whatever shape the compactified dimensions are, their geometry 
must be based on the values of the golden ratio and C(2), (the latter connected to 1728 
or 1729, whose fifteenth root provides an excellent approximation to the above 
mentioned value) which are recurrent as solutions of the equations that we are going 
to develop. It is important to specify that the initial conditions are always values 
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations 
and Appoximations to Pi" (see references). These values are some multiples of 8 (64 
and 4096), 276, which added to 4096, is equal to 4372, and finally e’” 
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We have, in certain cases, the following connections: 


String Theory 
(Quantum Gravity) 


i 


Energy scale 







Set of consistent low- 
energy effective 
Quantum Field Theories 


SWwWelanvelkelave 


The String Theory “Landscape” 


- Graph axes show only 2 out of hundreds of parameters 
(“moduli”) that determine the exact Calabi-Yau manifolds and 
how strings wrap around them 


Potential 
energy 
density 


- Each point on 
the “Landscape” 
represents a single FS 
Universe with a particular “%q % 
Calabi-Yau manifold andset 7 
of string wrapping modes for its 
compactified dimensions 


- Each Universe could be realized in a separate post-inflation “bubble” 


Fig. 2 
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Fig. 3 


Stringscape - a small part of the string-theory landscape showing the new de Sitter solution as a local 
minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra 
dimensions on the extreme right of the figure. 





Figure 2. Lines in the complex plane where the Riemann zeta 
function ¢ is real (green) depicted on a relief representing the 
positive absolute value of ¢ for arguments s = o + 17 where the real 
part of ¢ is positive, and the negative absolute value of ¢ where the 
real part of ¢ is negative. This representation brings out most clearly 
that the lines of constant phase corresponding to phases of integer 
multiples of 27 run down the hills on the left-hand side, tum around 
on the right and terminate in the non-trivial zeros. This pattern 
repeats itself infinitely many times. The points of arrival and 
departure on the nght-hand side of the picture are equally spaced and 
given by equation (11). 


Fig. 4 
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With regard the Fig. 4 the points of arrival and departure on the right-hand side of the 
picture are equally spaced and given by the following equation: 


| 
—_ 
I 
: 


with k = ..., —2, —1, 0, I, 


—, 
~ 


we obtain: 
2Pi/(1n(2)) 


Input: 





log(2) 


Exact result: 


2a 
log(2) 





Decimal approximation: 
9.06472028365438761925536589143333362034372293544759 1 1683720330958 


9.06472028365.... 


Alternative representations: 


2m 2 
log(2) log (2) 








AN An 
log(2) —_ log(a) log, (2) 
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2 an 
log(2) — 2coth-1(3) 





Series representations: 











AT A _ | 
= sr 7 rf —_— Ly LI 
log(2) 2in| Be x | + log(x) - . (-1) 28 x 
2 A 
log(2) arg(2-Z9) | | 1 | | eo (-1) (2-9) 55 
log(zo) + | “E> | (log( --) + logtz0)) - Day, — 5 
2 2 
log(2) _ [za rel aa |-argizg) ceo (-lF 2-29) af 
in a + log(2g) - i a 


Integral representations: 


20 AW 
log(2)[? ; dt 








Qn Ain 


log(2) eee ros)" M148) 4, 
-iety len” 
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From which: 


(2Pi/(In(2)))*(1/12 1 log(2)) 


Input: 


(2 aaa | | — HT log(2)] 


Exact result: 


r 


6 


Decimal approximation: 


logix) is the natural logarithm 


1.6449340668482264364724151666460251892189499012067984377355582293 


Z 
1.6449340668.... = C(2) = = = 1.644934... 
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